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The Armstrong 
Trim and Fit Kit 
makes an Armstrong ies cicer cien 
no-wax floor 

as easy to install 
as it is to live with. 


Even if you've never installed a sheet vinyl floor 
before, the new Armstrong Trim and Fit system makes 
it easy to do yourself. And do it right! The Trim and 
Fit Kit has everything you need, including simple step- 
by-step directions. 

The only hard part is deciding which Trim and 
Fit floor to choose. Because there are so many to 
choose from. More than 170 patterns and colors. A 
variety of performance features like no-wax and cush- 
ioned comfort. And there's a Trim and Fit floor to fit 
most any budget. 

Once you've made up your mind, the rest is easy. 
It's truly a do-it-yourselfer's dream— come true! 

For free literature, call toll-free 800-233-3823 
(in Pa. 800-732-0048) 


Over 10,000 drinkers compared Imported 
Windsor Canadian to Seagram’s V.O. in informal 
bar tests in selected markets. The majority chose 
the mild, smooth taste of Windsor over V.D.— 
57% to 4396. 

If you're a Windsor drinker, that will 
come as no surprise. But if you're not, try the 
taste of Windsor and find out for yourself why 
it's the Canadian that stands alone. 

You can't beat the taste of Windsor. And 
you certainly can't beat the price. 
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When it's summer and bumper to 
bumper on the freeway, wouldn't 
it be fun to drive beyond the pave- 
ment's end?* Oron a winter morn- 
ing, to beat even the snowplows to 
your favorite ski mountain after it 
snows all night? 

If it's all-season fun youre 
after, Tercel 4WD Wagon can take 
you there. It lets you shift from 
front-wheel drive to four-wheel 
drive — on command — without 
stopping. It gives you six speeds 
forward — including an overdrive 


for extra efficiency, and a unique 
"Extra Low" for maximum 4WD pull- 
ing power. Plus, it'll carry 7 sleeping 
bags, 4 pup tents, 2 camp stoves, 
and a guitar with room to spare! 
The Tercel 4WD Wagon: tough 
asa hiking boot, practical as a 
backpack. It's not only the roomiest 
of all small 4WD wagons, it delivers 
the best mileage of any four-wheel 
drive you can buy — 42 Estimated 
Highway MPG,Ó2)EPA Estimated 
MPG!** (Not to mention Tercel 
4WD Wagon was named "Car of 


OH WHATA FEELING! 


the Year" by Off Road Magazine.) 

Is it fun to head for your desti- 
nation in a new Tercel 4WD Wagon? 
Fun? It's a blast! 


*For rough-road use, installation of the optional 
Chassis Gravel.Shields is recommended. 
**Remember, compare this estimate to the EPA Es- 
timated MPG of other 4WD vehicles with manual 
transmission. You may get different mileage de- 
pending on how fast you drive, weather conditions, 
and trip length. Actual highway mileage will prob- 
ably be less than the "Highway Estimate” 


BUCKLE UP—ITS A GOOD FEELING! 


THE NEW TOYOTA TERCEL 4WD WAGON. 
‘DESTINATION FUN! 
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ieseling is that aggravating noise and 
ibration some engines make after 
they're switched off. Fuel Mix is Spe- 


fically made to/help stop dieseling. 
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Nothing else you can 
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Osborne owners object 


In your otherwise interesting and infor- 
mative article on portable computers 
["New Powerful Portables," PS, March], 
some facts about the Osborne 1 got twist- 
ed. The buyer's-guide table lists its screen 
format as 52x24. That is technically right, 
but the screen merely acts as a “window” 
on an internal format of 132x32. The disc- 
drive capacity is now double density (with 
a storage capacity of 190K) instead of sin- 
gle density. Also, the Osborne 1 does 
have function keys; you use them by 
pressing the control key and one of the 
numerical keys. 

Tommy R. Buttress 

Shady Point, Okla. 


The Osborne has always used a Z-80A 
processor, not a Z-80 as listed. This is sig- 
nificant because the Z-80A has a clock 
rate of four megahertz, compared with 2.5 
MHz for the Z-80. The clock rate indicates 
how fast data is pushed through the chip 
by electrical impulses. Thus, although the 
Osborne was the first portable intro- 
duced, it used the best eight-bit CP/M pro- 
cessor available, which some of its later 
eight-bit cousins did not. 

Donald B. Slaughter, Seattle, Wash. 


You left out what | consider to be the most 
important criterion for choosing a person- 
al computer: Is there an active user group 
for interchange of information and public- 
domain software specially configured for 
your computer? At least 30 Osborne-user 
groups, from Anchorage, Alaska, to Clear- 
water, Fla., are actively helping beginners 
and hackers alike. 

Benjamin H. Cohen, Chicago, III. 


Gordon McComb replies: "Although sud- 
den changes are the rule in the computer 
business and long lead times are the rule 
in the magazine business, these factors 
combined to make the article wrong only 
concerning the disc drive. Osborne's dou- 
ble-density drives became available be- 
tween the time the article was written and 
the time it appeared. 

"| stand corrected on the identification 
ofthe microprocessor. But my statements 
about the screen format and the function 
keys are correct. Sure, the internal format 
is large enough for spread-sheet calcula- 
tions, and yes, combinations of keys can 
be used in place of dedicated function 
keys. But these are inelegant ways to get 
around limitations of the hardware. By 
the way, I’m an Osborne owner myself." 


Flight 90 


Edwin Ahbe is incorrect in stating that 
“the exact cause of the Flight 90 crash... 


was never determined" [RTB, PS, April]. 
The National Transportation Safety Board 
released its findings on August 10, 1982. 
The report concluded that the pilots had 
used incorrect procedure to de-ice the 
wings while waiting for takeoff clearance. 
Furthermore, they did not activate the jet 
engine's anti-ice systems. This led to erro- 
neous readings on the primary instru- 
ment used in the Boeing 737 for determin- 
ing thrust. Thus the gauges indicated that 
the engines had developed more thrust 
than was truly available. When the plane 
took off with ice-laden wings, it had insuf- 
ficient power to maintain a positive 
climb. 

By the way, wing icing does not cause 
the weight and balance of an aircraft to 
change appreciably. Rather, ice and snow 
alter the configuration of the wing sur- 
faces, thereby reducing ability to create 
lift. 

Dan Lawson, Rego Park, N.Y. 
Twenty years ago, when | worked for the 
U.S. Army Combat Developments Com- 
mand, | submitted the same idea Ahbe 
suggests: to build a scale into the landing 
gear of aircraft that would read out the 
weight and balance of the aircraft. The 
idea was reviewed by several agencies 
and eventually turned down as impracti- 
cal. The main reason was that wind cur- 
rents moving across the wings and fuse- 
lage of the craft would cause inaccurate 
readings. 
Wilfred J. Toczko, Key West, Fla. 


Hidden payback cost 


Jan Kreider's calculation determining the 
payback period for triple-pane windows 
["Alternate-Energy Answers," PS, March] 
makes the usual error made in such calcu- 
lations. Money invested in a house is ei- 
ther borrowed or removed from a savings 
account, and the payback calculation 
must therefore take into account the cost 
of interest paid or lost. In the example, an 
investment of $2.55 to save 33€ (per 
square foot of glazing) will entail an inter- 
est penalty of 25e or more per year. In this 
case, the payback period becomes ex- 
ceedingly long. 
Leon Katz, Prof. Emeritus of Physics 
University of Saskatchewan 
Saskatoon, Sask. 


This old house 


As an avid follower of “This Old House” 
on PBS, | was interested in your article 
about one of Bob Vila's projects ["You 
Can Transform a Tract House," PS, April]. 
When the segment on that house was 

Continued 


JUNE 1983 | 5 


‘Vd be lost 

rar 
soi 

dl 


Cris Collinsworth 
Cincinnati Bengals 


“When I’m going out for a pass, I’ve 
got to see everything clear as can be.” 
Like a lot of professional athletes, 
Cris wears Bausch & Lomb soft con- 
tact lenses. “I couldn't do it without 
my Bausch & Lomb contacts." There's 
no frame to get in the way so Cris can 
enjoy great vision—a wider field of 
vision. And he can count on his con- 
tacts to stay put even when he takes 
a hard tackle. 

Cris says, "They're so easy to wear, I 
don't even know I’ve got ‘em on.” Fact 
is, they're so extraordinarily thin, so 
finely tapered—eye care profession- 
als rank Bausch & Lomb soft contacts 
number-one for comfort among all 
leading brands. 

Imagine! You can get more enjoy- 
ment out of any sport. Play better 
too because there's no more fogged- 
up, slipping, sliding glasses to worry 
about. No more hiding your face be- 
hind a shield of glass and frames. 
You'll even look better. 

Find out if you can wear them. Ask 
your eye care professional for more 
important information about Bausch & 
Lomb soft contacts. They're 
the most prescribed soft — 
contacts in the world. 
For more FREE in- 
formation, write 
BAUSCH & LOMB, 
Dept. 3309-PSC, 
Rochester, 
N.Y. 14692. 
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PS readers talk back 


aired, Vila told viewers that he had paid 
$65,000 for the house, an average price 
for the neighborhood. My question, then 
as now: What is the economic justifica- 
tion for a $25,000 renovation when you 
end up with a made-over house (regard- 
less of how fine the work is} that is worth 
$90,000 in a $65,000 neighborhood? 
Charles L. Witt, Winchester, Ky. 


Al Lees replies: “Vila didn't buy the house 
but offered to provide the renovation for a 
young couple that had just paid $65,000 
for it. | think they'd answer your question: 
"We're living with a style we'd not be able 
to manage elsewhere.' ' 


Battery power for computers 


You noted that you were puzzled not to 
find more portable computers available 
with a DC-power option [New Powerful 
Portables," PS, March]. BITS Power Sys- 
tems manufactures two different battery 
packs to power either the Osborne 1 
through a direct battery port or various 
other personal computers through a spe- 
cial interface cable. It would be much sim- 
pler for the dealer and user if this connec- 
tor were installed as original equipment 
at the factory. In the meantime, DC power 
is available for many computers with our 
products. 
Julie Burns, Vice-President 
BITS Power Systems, Dallas, Texas 


Power in numbers 


At last the wind engineers in the U.S. 
have come to their senses ["Giant Wind 
Farms," PS, Jan.]. It amazes me that so 
much public money was spent on multi- 
megawatt single machines that were 
completely inoperative if there was a mi- 
nor breakdown. The wind-farm concept is 
the same one chosen by nature: Duplica- 
tion provides reliability. The economies 
of scale might not be as favorable, but the 
system reliability is 100 times better. 
Richard Karn, Napier, New Zealand 


Ceramic Stirling? 


After reading E. F. Lindsley's article on the 
Stirling auto engine [PS, Jan.] and John 
Hartley's article on ceramic diesels [PS, 
Dec. '82], | wondered if the two technolo- 
gies could be combined. One of the prob- 
lems with the Stirling is that its metal 
parts become brittle when exposed to hy- 
drogen at elevated temperatures. Ceram- 
ic parts might solve that. 

Donald J. Holland, Patrick AFB, Fla. 


E. F. Lindsley replies: “Undoubtedly, ce- 
ramics will be considered for some Stir- 
ling parts if the project gets to the ad- 
vanced-development stage. The same ap- 
plies to other heat engines as the state of 
ceramic art advances. The turbine is a 
likely candidate, but costs are high and 
ceramic progress has been slowed in this 
country." 


All-American 


Whenever | read a short-sighted letter like 
that of T. Robert Hinshaw, it makes my 
blood boil. [Hinshaw pointed out in RTB, 
March, that many American cars use 


components made overseas.] | am proud 
to have supported my neighbors by pur- 
chasing a 1982 Ford Escort. It has a Dear- 
born, Mich., engine and a Batavia, Ohio, 
transaxle, and it was assembled in Wayne, 
Mich. Let Hinshaw ride a rickshaw. 
Michael Hall, Oregon, Ohio 


Inventor network 


| read with great interest the letter [RTB, 
PS, Feb.] written by my friend Gerald G. 
Udell. He has done a great deal to help the 
American inventor. | believe it would also 
be appropriate to advise your readers that 
help can be obtained from the 25 inde- 
pendent inventor organizations that are 
members of the government-sponsored 
National Congress of Inventor Organiza- 
tions. | am a director of this group, as well 
as of the Inventors of California, and 
would be pleased to assist your readers in 
making contact with an inventor group in 
their own geographical area. 
Norman C. Parrish, NCIO Director 
Box 158, Rheem Valley, Calif. 94570 


Champions or losers? 


As head of one of the country's larger 
manufacturers of high-quality solar-en- 
ergy equipment, | must take issue with 
your article "Solar Champions" [PS, 
Feb.]. The batch heaters featured are actu- 
ally of low quality and expensive in the 
long run. Judging from the quality of 
materials specified, homeowners who 
build these systems will be lucky to get a 
few seasons' use from them. And the 
price is not cheap. At $300 for materials, 
the materials cost per square foot of col- 
lector area is over $16, about a third high- 
erthanthe price we charge for top-quality 
factory-reconditioned solar panels. 
John F. Woyke, Chairman 
American Sunsystems Inc. 
West Haven, Conn. 


| was pleased to see your article on batch- 
type, or as we call them out here, integral, 
solar heaters. You might be interested to 
know that an integral heater was the sin- 
gle best-selling solar heater in California 
last year. I'd like to offer a few construc- 
tive comments to readers who are plan- 
ning to build one of the collectors fea- 
tured in your article, however. 

First, the complex cusp reflector is 
nothing but trouble. This has been dem- 
onstrated in several side-by-side and se- 
quential tests. A simple black interior 
works just as well. 

Second, the integral heater works best 
when it is a vertically inclined tank. This 
provides best stratification and, therefore, 
best performance. 

Third, the performance estimates given 
are conservative, which is good, but peo- 
ple should realize that with proper sched- 
uling of water use these simple heaters 
can provide full hot-water needs for six to 
nine months of the year in much of the 
U.S. 

David Bainbridge, Berkeley, Calif. 


Solar consultant Bainbridge's Integral 
Passive Solar Water Heater Book ($7, 
1625 Curtis St, Berkeley, Calif. 94702) 
documents dozens of do-it-yourself and 
commercial batch-heater designs. a) 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Solar telescope 


The artist's concept above shows what 
the Solar Optical Telescope (SOT) will 
look like when it is launched aboard the 
space shuttle sometime in 1989, The 1.2- 
meter (50 inch) telescope will be integrat- 
ed with an instrument package to form 
the SOT Observatory, whose mission will 
be to analyze aspects of the sun in detail 
never before achievable. Specifically, it 
will obtain high-resolution data over a 
very broad spectral range, from the deep- 
ultraviolet to near-infrared wavelengths. 

Despite centuries of solar observations 
with ever-more-sophisticated instru- 
ments, the sun remains a very puzzling 
object. There are unanswered questions 
about the transport of energy to the sun's 
corona, or outer atmosphere, about the 
Shifting patterns of surface magnetic 
fields, about the nature of sunspots, 
prominences, solar flares ... The SOT Ob- 
servatory is being planned to help solve 
these and other riddles. 

Perkin-Elmer Corp. of Norwalk, Conn., 
has been selected by NASA to be prime 
contractor on the SOT. The Goddard 
Space Flight Center in Greenbelt, Md., will 
manage the project and the mission. 


Chemical milestone 


Ever wondered how many chemicals ex- 
ist? The American Chemical Society's ab- 
Stract service, which tracks such things, 


has announced the six millionth chemical 
recorded since 1965. It is called 2-cyclo- 
hexyl-3-methyl-4-(pentylamino)-2-cyclo- 
pentene-1-one—just in case anyone asks. 
It was disclosed in a West German patent 
application filed by two Japanese inven- 
tors, and nothing is known about its pos- 
sible use. 


Unconventional transformer 


Recently, PS Associate Editor Charles Mil- 
ler described the advantages of using a 
remarkable new material named Metglas 
in electrical transformers [Metal Magic,” 


PS, Dec. '82]. Now Allied Corp., maker of 
the glassy metallic alloy, has designed 
and built a radically different prototype 
distribution transformer that uses a core 
of Metglas. It is shown in the photo below 
being checked by its designer, senior staff 
scientist Joseph Mas. 

Distribution transformers are ubiqui- 
tous. Commonly seen mounted on poles, 
they distribute power to homes, factories, 
and offices. Conventional distribution 
transformers are first made by winding a 
coil of copper wire, then threading a core 
of magnetic metal material through the 
opening in the coil. Allied’s new trans- 
former has a toroidal, continuously 
wound core made of a strip of Metglas. 
Because the material has a random atom- 
ic structure, like that of glass, rather than 
the crystalline structure typical of metals, 
itrequires much less energy to be magne- 
tized and demagnetized than the steel 
core of the conventional transformer. 
Therefore, heat losses within the core are 
more than two-thirds lower than those in 
conventional devices. 

Because of its unique construction, 
moreover, the new design lends itself to 
highly automated production. The core 
strip is made first, then the electric wind- 
ings (the series of vertical ribs seen in the 
photo) are threaded through the hole in 
the core. Thus the windings form a tough, 
protective “rib cage" for the core and also 
serve as a mounting surface. Osaka 
Transformer Company, Ltd., of Japan will 
develop that process in a joint project 
with Allied, which will supply the Metglas 
strips—and the unique design. 

U.S. consumption of electricity in 1982 
was about 2.5 trillion kilowatt-hours. Of 
that, about 35 billion kWh of energy were 
wasted as core losses in distribution 
transformers. According to Allied spokes- 
men, a switch to the new transformer 
could yield annual savings of 23 billion 
kWh, the equivalent of some 40 million 
barrels of oil. 


Thinnest gold foil 


Researchers at Los Alamos National Lab- 
oratory have produced what may be the 
world's thinnest piece of gold. It is less 
than a millionth of an inch thick, so mea- 
ger that you can see through it. The thin- 
nest foils available from industrial 
sources, by contrast, are about three-mil- 
lionths of an inch thick. The foils were 
made by Gary Reeves and colleagues of 
the Laboratory's Materials Technology 
Group. They prepare both metallic and 
nonmetallic foils, which must all be self- 
supporting, by a vapor-deposition tech- 
nique. They first place a glass slide on a 
rack in a vacuum chamber and vaporize a 
mineral salt inside the chamber. The salt 
condenses on the slide in an even coat- 
ing—a substrate. Next, gold is vaporized 
and deposited on the salt coating. When 
the slide is removed from the chamber 
and dunked in water, the salt substrate 
dissolves, leaving only a thin gold foil. 
Then a metal ring is slipped into the bath 
water and slowly raised until it just 
touches the foil. If the ring is removed 
very carefully, the foil will adhere to it and 

Continued 
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Science newsfront 


then be plucked from the bath without 
breaking. 

Thin metallic foils are used by research- 
ers in microchips, fuses, and detectors, as 
X-ray filters, to coat glass pellets smaller 
than sand grains for laser fusion, and as. 
special corrosion-resistant coatings for 
stirring rods that come in contact with liq- 
uid plutonium. 


Optical contouring 


Medical specialists at the lung-function 
unit of London's Brompton Hospital are 
developing a computer-assisted tech- 
nique called optical contouring to diag- 
nose and track respiratory diseases in 
which abnormalities of the chest wall play 
a leading part. Ordinary slide projectors 
beam stripes of light on a patient's body, 
as in the photo above. These form map- 
like contours that shift as the subject in- 
hales and exhales. Photographs taken 
throughout the breathing cycle record ex- 
actly how body shape changes. These pic- 
tures are then converted to digital form 
and the information fed to an IBM com- 
puter, which recreates the shape of the 
patient’s body and calculates volume, 
surface area, and cross sections. The data 
from the computer can then be used to 
derive the volume of air breathed in and 
out, blood flow through the lungs, and 
other significant information. The tech- 
nique is especially valuable with patients 
whose condition militates against much 
physical handling. Professor David Denni- 
son, who heads the project at Brompton, 
says: "Information about patients" 
breathing can be recorded and docu- 
mented in a way not possible before.” 


High-tech cotton 


Plant biologists at Phytogen, an agricul- 
tural genetic-engineering firm in Pasade- 
na, Calif., have become the first to suc- 
cessfully regenerate cotton plants from 
cultured tissue samples of commercial 
plant varieties. The achievement should 
result in more-desirable strains of cotton 
for this country’s $4 billion-a-year cotton- 
farming industry. Tissue culturing is one 
method of breeding plants with such 


characteristics as improved yield, pest 
and weather resistance, and the like 
[High-Tech Plants," PS, May '82]. In the 
Phytogen approach, clumps of cells from 
specific parts of the plant are extracted at 
specific stages of development and 
placed on an agar-gel medium enriched 
with hormones and salts. The cells 
produce yellowish nodules that represent 
embryonic plants; these are transferred 
to filter paper saturated with chemicals 
that promote the development of roots 
and leaves. 


Monolayer measurements 


The apparatus in the photo below was de- 
veloped by physicists at Argonne Nation- 
al Laboratory to measure the shear mod- 
ulus, or rigidity, of a one-molecule-thick 
layer of material floating on water, a first. 
Monolayers, as these very thin films are 
called, play a key role in fields as diverse 
as oil recovery, biological membranes, 
and lubrication. 

In the apparatus, a hollow Teflon pad is 
lowered until it just touches the water's 
surface. The monolayer is then spread on 
the water between the pad and the walls 
of a cone-shaped cup with a drain in the 
bottom. Next, the table holding the cup is 
rotated slightly. If the monolayer is rigid, 
or very viscous, the Teflon pad rotates 
with it. The rotation can be measured by 


bouncing a laser beam off a mirror on the 
pad's mount and onto a position-sensi- 
tive photodiode. The measuring device 
can detect a rotation smaller than two- 
thousandths of a degree. 


Weight alert 


The chairman of the American Heart 
Assn.'s Nutrition Committee has issued a 
caution regarding the recent updating of 
the Metropolitan Insurance Company's 
"desirable weight" tables, which are sig- 
nificantly higher than the old tables, is- 
sued in 1959. In fact, says Dr. W. Virgil 
Brown, you'd better still follow the old 
ones. "When used as guidelines," he 
says, "the new tables will imply that for 
many Americans, putting on weight may 
actually improve their health. Few health 
problems are improved by gaining 
weight." Dr. Brown points out that obesi- 
ty, especially when combined with hyper- 
tension, diabetes, or elevated blood lip- 
ids, significantly increases the risk of cor- 
onary heart disease. 
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By JIM DUNNE 


Smaller, curvier headlights 


They may show up on 1984 cars if Wash- 
ington lets the auto makers and some 
suppliers have their way. GM, Ford, 
Chrysler, and General Electric have their 
own ideas about what the headlight of the 
future should look like. GM will keep the 
current flat, sealed beam but is proposing 
a one-inch reduction in lens height. Ford 
wants a European-style headlight (photo 
above) with a separate bulb and lens. 
Chrysler suggests a single headlight as 
wide as the current dual units. It would 
have two bulbs inside, one for low beam 
and another for high. GE is pushing "strip 
lighting" with duals that are a mere 27^ 
inches high, 7% wide, and 15 across. 

The proposals are under consideration 
by the federal government, but it's unlike- 
ly that all will be approved. If they were, it 
would mean a return to the chaos of the 
1930s when no lighting standards ex- 
isted. Bulbs then were expensive and 
often difficult to find. 

Why change now? Aerodynamic styling 
is stymied by the large, flat faces of head- 
lights. Smaller faces and curved lenses 
will improve fuel economy by a precious 
fraction of an mpg. 


Stalled diesels 


American Motors President Jose Dedeur- 
waerder says that for the first year after 
introduction next fall, the XJ Jeep will 
burn only gasoline. "'It's difficult to justify 
a diesel in the XJ nowadays with the price 
of gasoline dropping," he told PS. "We'll 
offer two GM gasoline engines, the 2.5- 
liter [153 cu. in.] four [Pontiac] and 2.8 


[171 cu. in.] V6 [Chevrolet], in the new 
model." If a diesel is eventually installed, 
itwill probably be a turbocharged Renault 
four, says Dedeurwaerder. 

More diesel news: The 2.4-liter (147 cu. 
in.) turbocharged diesel scheduled for 
Lincoln Mark VII [see "PS Previews the 
'84s," this issue] has been set back half a 
year to mid-1984. The automatic transmis- 
sion being developed for Lincoln is the 
problem, according to Ford insiders. But 
the price of fuel may be having an effect, 
too. It's unlikely that buyers will be at- 
tracted to a prestige coupe with a small 
diesel when a more powerful 302-cu.-in. 
gasoline V8 will be available. "Three 
years ago our dealers were telling me to 
get a diesel in the showrooms quickly,” 
says Ford Executive VP Red Poling. "So 
we got a contract with BMW. But this 
year, not one dealer mentioned diesels [at 
the Ford-dealer council meeting]." Unless 
the price of gasoline goes up dramatical- 
ly, Lincoln will probably have trouble 
marketing the diesel. But the engine may 
be offered in other Ford models. 


Under-hood notes 


Ford is taking a leading role in under- 
hood servicing [PS, March]. In the latest 
prototype proposals, Ford is putting print- 
ed maintenance instructions under the 
hood for owners. They're inside a closed 
plastic panel on top of the fan shroud. Pull 
up the flap, and directions for most of the 
engine-compartment service items are 
spelled out or diagramed. Push the flap 
down, and the instructions are protected 
from grease and dirt. That way they'll be 
legible next time they're needed. Ford is 


working on the system for some 1984 cars 
and expects to have it on all models with- 
in two years. 


PS recalls X 


GM will recall 240,000 early-model X- 
cars—Citation, Skylark, Omega, and Phoe- 
nix—to fix a brake-lockup problem. The 
campaign involves X-cars built in early 
1979 and centers mainly on those with 
manual transmissions. 

In the first PS test of the X-car [PS, July 
^79] this problem was clearly identified in 
an Omega. It has taken nearly four years 
for the government and GM to catch up. 

It should be noted that all X-cars built 
after the recalled group were equipped 
with a different braking system specifical- 
ly designed to prevent rear-wheel lockup. 
The fix involves bigger rear brake shoes 
or à different proportioning valve that di- 
verts more power to the front brakes. 


Caddy soft top 


The luxury-car builder plans a convertible 
version of the Eldorado for 1984. That will 
mark the first time since 1976 that Cadillac 
has offered a soft top. The Eldorado will 
be a twin to the Buick Riviera—the model 
that led GM's return to fresh-air motoring 
last year. GM believes demand will be 
high despite the $30,000 price tag. Con- 
version of the partially completed Eldo- 
rado coupes will be by ASC, Inc., a small 
but successful Michigan firm that special- 
izes in sun-roof installations. 


V6 with venom 


Buick wants to get more competitive with. 
its 3.8-liter (231 cu. in.) V6 and will make a 
big change in 1984. Look for port fuel in- 
jection to go with the turbocharged ver- 
sion of this engine. "We'll be in the nine- 
second class," reports Buick General 
Manager Lloyd Reuss. “The fuel-injection 
V6 will make you forget all about a V8 en- 
gine for performance." 


Turbo tricks 


Ford's 1984 EXP/LN7 will receive a much- 
needed boost in performance from a tiny 
turbocharger. "We definitely need more 
power in those cars," Lou Lataif, Ford 
general manager, told PS. "They are 
sporty models, and buyers expect them to 
be better performers." Look for at least a 
30 percent gain in power from the turbo. 


Tired tires 


An Ohio company is burning old automo- 
bile tires for profit, using a process that 
may clean up one of the nation's worst 
eyesores—the tire dump. Carbon Oil and 
Gas Co. of Struthers, Ohio, burns old tires 
to convert them into products such as oil, 
natural gas, and carbon. Each of those 
products can be refined for commercial 
use. Tires are first shredded; metals, such 
as steel, are separated after burning. Ca- 
pacity of the plant is up to 1,000 tires an 
hour, or 70 tons a day. At that rate, the 
production is 200 barrels of oil, 18,000 cu- 
bic feet of natural gas, and 20 tons of car- 
bon char daily. ui 
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Santa BARBARA, CALIF. 
For years Volkswagen convinced mil- 
lions of Beetle owners that air-cooled 
engines were better than water- 
cooled power plants. Then VW pulled 
a Rabbit out of its corporate hat and 
began to praise the advantages of liq- 
uid-cooled engines—in everything ex- 
cept vans. 

Now its van has a new liquid-cooled 
engine, dubbed the Waterboxer, and 
the transformation is complete. In the 
new VW Vanagon I recently tested for 
two days in the mountains near Santa 
Barbara, the water-cooled engine was 
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a big improvement in power and quiet 
operation over the old air-cooled one. 

The Waterboxer four-cylinder en- 
gine has horizontally opposed pistons, 
which VW claims resemble sparring 
boxers’ fists. The little engine is 
mounted directly over the rear axle in 
this rear-drive vehicle. The engine 
has a displacement of 1,915 cc (117 cu. 
in.), vs. 1,970 cc (120 cu. in.) for the 
air-cooled version, and develops 82 hp 
at 4,800 rpm—22 percent more than 
the air-cooled engine. It develops 
105.5 ft.-Ibs. of maximum torque at 
2,600 rpm. Yet the Waterboxer is 19 
percent more fuel efficient than the 
air-cooled engine in city driving, 23 
percent on the highway. EPA figures 
are 19 mpg in city driving with man- 
ual and automatic transmissions; 27 
mpg on the highway with manual 
transmission, 24 with automatic. 

What I like the most about the Wa- 
terboxer is that it's about two to four 
dBA quieter than the air-cooled en- 
gine, which makes it half as noisy. 

In fact, the only bad news about the 
VW water-cooled van model is the 
price: $11,200. That's about $200 
more than with the air-cooled engine. 
—H. Shuldiner 


Twin stacked grilles of VW Vanagon now 
conceal something new—a radiator for 
Waterboxer engine. New van also has an 
improved heating system. 


New engine has a 94-mm (37 in.) bore 
and 69-mm (2.7 in.) stroke. Compression 
ratio is 8.6:1. DigiJet fuel-injection system 
meters gasoline to engine. 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Kitchen printmaker 


Your kitchen could turn into a color dark- 
room if and when inventor Harold Drey- 
fus of Santa Monica, Calif., gets his Day- 
lab printmaker into production. The Day- 
lab is a beautifully simple and ingenious 
device for making an eight-by-10 color 
print from a slide. It is basically a tapered 
plastic four-sided box with a bellows, 
slide holder, and lens at the top—the 
whole thing resting on a covered flat tank. 
The lid of the tank is the easel on which 
you compose your picture. It is also a dark 
slide. Pull it out and you can expose a 
sheet of Agfachrome-Speed color paper 
[PS, March, p. 62] resting at the bottom of 
the tank. Through openings in the tank 
you pour in the Agfa activator; minutes 
later, you have a color print of excellent 
quality. Dreyfus demonstrated his enlarg- 
ing system at the annual PMA photogra- 
phy exhibition in Las Vegas in March and 
hopes to have it in production soon. 


Goodbye to grain 


"| believe this double-structure grain 
technology is the most remarkable inno- 
vation in photographic emulsion technol- 
ogy in this century,” said Fuji Photo Film 
Co.'s Dr. Shingo Oue in introducing Fuji's 
two new 35-mm color-negative films, 
HR100 and HR400, and a Fujicolor disc 
film. Clearly, 1983 is turning out to be a 
year of extraordinary film developments, 
when you add in the new Kodacolor VR 
films (heralded by Kodak executives as 
the "most significant development in 
emulsion technology in 50 years"); the 
new color-slide speed champion, 3M's 
ASA 1000 film; and the new Konica color 
film. (I'll get to the two latter films later.) 
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The problem 
with fast films is 
graininess. To get 
extra sensitivity, 
you needed—up to 
now-larger and 
thus more visible 
silver grains. In 
other words, grain- 
iness. How can you 
increase sensitivity 
without increasing 
the grain size? Ko- 
dak's approach 
["Viewfinder," PS, 
April] has been to 
change, in manu- 
facture, the shape 
of the silver halide 
grains, turning 
them from octahe- 
drons—eight-planed 
pebbles—to flat, 
tabular forms offering more surface. 

Fuji's researchers have another an- 
swer: double-structure grains. In film, 
typically, the halide grains used are silver 
bromide and silver iodide, and their inter- 
nal structures are homogenous. A dou- 
ble-structure grain is composed of an out- 
er shell of one silver halide, says Dr. Que, 
and a core of a different silver halide. On 
exposure, “the photoelectrons are cap- 
tured by the outer shell, which is opti- 
mized for latent-image formation [sensi- 
tivity], while the inner core controls grain 
development, inhibiting image coarse- 
ness," says Dr. Oue. 

Two other technological developments 
are involved in the new HR films. One 
concerns new L couplers. Couplers are 
the chemical components that selectively 
form the different dyes in the course of 
processing. Only half of the new L cou- 
plers are needed to do the dye forming, 
says Fuji, so the emulsion layer can be 
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thinner and cause less light scattering. 
Finally, Fuji has a new DIR (develop- 
ment-inhibitor releaser) that is designed 
to inhibit the diffusion of grains from one 
dye layer into an adjacent layer—which 
fuzzes the edges where color meets color 
and affects color purity. In the diagram 
(bottom, center), the DIR in the new film is 
suppressing the development of most of 
the undesirable color formations in the 
blue and red layers, thus contributing to 
the edge sharpness and brilliance of the 
green-dye layer—contrasting with what is 
happening in the current type of film. 


New daylight speed champ 


The 3M Co., which held the all-around 
film-speed championship for a couple of 
years with its ASA 650 tungsten slide film, 
now has a new champion, although only 
in the daylight division: ASA 1000 day- 
light slide film. Were 3M researchers 
peering over the shoulders of the Kodak 
people when they came up with their new 
film? Probably not. Still... what gives the 
silver halide grains of 3M 1000 film their 
great sensitivity? Tabular shapes. Slides 
| saw were moderately grainy but had ac- 
curate color. The film can be pushed with 
some success to ASA 2000. It uses E-6 
processing (just like Ektachrome) and will 
come in 35-mm, 120, and sheet formats. 


New color-neg contender 


There'll be a new color-negative film on 
some camera-store shelves soon: Konica 
color. It succeeds Sakura color film, which 
was sold under that name and under 
many private-brand labels, as well. Koni- 
ca (which, of course, also makes cameras) 
claims special sensitivity for its new films 
due to a "breakthrough"—an "exclusive 
Cubic Crystal technology." The new Kon- 
ica color films will come in disc and ASA 
100, 200, and 400 35-mm versions. It will 
be available this summer. 


Mini Nikon (MiNikon?) 


Nikon, which owes much of its success to 
its reputation as a maker of professional 
equipment, now has a do-everything 
camera (above) for the amateur. The 
L35AF is a compact autofocus, autoexpo- 
sure, auto-film-advance, power-rewind 
leaf-shutter 35 with automatic pop-up 
flash. The autofocus system is of the IR 
type: It shoots an infrared beam toward 
the subject, measures the angle of return, 
computes the distance, and sets the lens. 
List price: around $210. 
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Dampers, blower, and 
backup furnace get 
their orders via computer 


By DANIEL RUBY 


To Rick Wright, most homes being 
built today are “monuments to lost op- 
portunity"—no different from those he 
used to frame when he carpentered for 
college money back in the 1950s. Now 
he's an associate professor of chemis- 
try at Southeastern Oklahoma State 
University, and his new house makes 
the most of the opportunities present- 
ed by both solar and computer tech- 
nologies. 

The home's active air-type solar 
system with water-jar thermal stor- 
age was adapted from a Los Alamos 
Scientific Laboratory design. But the 
control system—a 232-step operating 
program run on an RCA Cosmac mi- 
crocomputer interfaced to the air- 
handling system—is entirely Wright's 
own. 

The chief source of heat for Wright's 
1,836-square-foot home is air heated 
in the 422 square feet of solar collec- 
tors. Backup heat is from a Sears elec- 
tric furnace, whose 500-watt blower is 
externalized to serve the entire sys- 
tem. Surplus solar energy is banked 
in a "bundle" of 1,536 water-filled 


Asymmetrical roof fits over house like 
peaked cap. Top lap seals out rain; leak- 
age at bottom drains outside. Skylights 
compensate for absence of south win- 
dows. Cosmac computer (left) has hexa- 
decimal keyboard, TV monitor, cassette 
storage. It is located in home's solar/me- 
chanical room. Schematic below shows 
interfaces between sensors, computer, 
and controlled items. 


jars. 

The control program decides which 
of three heat-flow modes to use based 
on inputs from six sensors: three 
bridge-type thermal-gradient detec- 
tors that compare temperatures in 
different parts of the system; a photo- 
cell that determines if there is suffi- 
cient sunshine to operate the collec- 


tors; and thermostats that set upper 

= temperature limits for the house-and 

HOLDING po storage bundle. Each sensor puts out 

SESH AES N—— one bit of digital information (indicat- 

d ing whether the reading surpasses a 
ELA preset threshold). 

avos Based on these inputs, the program 


+ powenjmoorL sets the heat-flow path by controlling 
ine! | ove the operation of four dampers, the 
ower 
HOUSE Mi 
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blower, and the furnace. 

On a typical sunny morning, the 
program turns on the blower and sets 
the dampers for the collector-to-house 
(CH) mode. After one minute, the 
computer examines the CH detector 
circuit for its binary status flag. If it’s 
1, meaning that a gradient of five de- 
grees F or more exists, the blower stays 
on for four more minutes. If it’s 0, the 
blower shuts off for four minutes. 
Then the computer checks again. 

When the house reaches 75 degrees 
F and the sun is still out, the control- 
ler changes the dampers for collector- 

Continued 
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Phone Extortion 


Let's put the screws to our phone suppliers on a terrific long range cordless phone with a 
novel new consumer buying tool called GREEDI 


It'sa war. The major phone suppliers are 
each desperately trying to lock up big or- 
ders. And now, we've devised a plan to 
take advantage of their greed. 

Together we can apply enough pressure 
to get you a super high quality cordless 
phone with a range up to 700' for just $79. 
And, hopefully we'll make a good profit for 
ourselves. But, there's a problem. 

TIGHTEN THE SCREWS 

Before | tell you all about the great fea- 
tures and sound of the phone, let me ex- 
plain just how we plan to deliver these 
phones for such an admittedly foolhardy 
price. You see, it's called extortion (legal 
definition please) and it works like this. 

There are two large phone companies 
that are trying to get DAK's phone busi- 
ness. To be perfectly honest, the quality, 
guarantee and sound are so close that we 
couldn't decide between the two. 

Even their prices are close. So here's 
what we did. We got quotes from both of 
them for 5,000, then for 50,000 phones. 

And, here's what we decided. As you 
place your orders, we'll offer each of the 
two companies a check (cash in advance) 
for the number of phones we need. 

The company with the lowest price of 
the day will get that day's order. You see, 
your orders give us incredible leverage. 

Usually we buy just one phone from one 
supplier. Unfortunately once they have a 
contract with us, they have no incentive to 
lowerour price. And, at ourcosts today, we 
really can't come out at only $79. 

SAFE INVESTMENT 

Don't worry about your $79. DAK is a 
large company. If this plan to sell 50,000 
phones fizzles out, we'll still be OK. Plus, 
DAK doesn't even charge your credit card 
until after we ship. 

And most important. Each phone will 
come to you in its factory sealed carton, 
and will be backed by the manufacturer's 
standard limited warranty. 

Finally, you won't be getting a cheap 


stripped down phone. We aren't dumb. 
We picked the phones we wanted before 
we got the quotes. So, nobody can make 
any changes to come out lowest. 

And frankly we'll get 50,000 of you new 
customers (we have 225,000 now) to send 
our 68 page electronics catalog to. So, 
even if it does fizzle, we're sure to get an- 
other chance at you later. 

A GREAT LONG RANGE PHONE 

So, now let's see if this is really going to 
be a stripped down low quality phone. 
Remember, each and every feature | de- 
scribe appears on both phones. And, if for 
some emotional reason you want to spe- 
cify which phone you want, no problem, 
l've got a way for you to do that too. 

Imagine walking from room to room in 
your home talking on the phone. You'll go 
out and get the mail, walk over to a neigh- 
bors or work in the yard or the garage. 

It's a superb personal security device. 
You can instantly call a doctor or police 
from anywhere you happen to be. 

And, if you are needed at home, no pro- 
blem. There's a page button on the base 
that beeps you at the handset which then 
becomes a wireless intercom. 

Cordless phones are a great combina- 
tion of posh luxury and life saving utility. 
NO INSTALLATION 

If you can plug in a lamp you can install 
your new cordless phone. Just plug in the 
modular phone plug and the AC line cord, 
then start talking. The phone uses univer- 
sal pulse dialing compatible with both ro- 
tary dial and Touch Tone® phone lines. 

LOADED WITH FEATURES 

Look at these features.You'll have last 
number redial to redial busy numbers. And 
mute lets you electronically put your hand 
over the mouthpiece for privacy. 

There's both a standby/talk switch and 
a power off switch so that you don't have 
to return the handsetto the base when you 
aren't using it. 

And when you do put the handset in the 


base, its heavy duty NiCad batteries re- 
charge automatically, and the auto secure 
protects your base station. 

If you're adjusting a TV antenna, the per- 
son at the base can talk to you using the 
intercom feature and any of your regular 
house phones. So, you'll have a cordless 
intercom, with a range up to 700 ft too. 

The two companies that we are trying to 
'extort' our low prices from are Unitech, 
and U.S. Tron. Even their names sound 
alike. Both phones are backed by a manu- 
facturer's standard limited warranty. 

TRY TOTAL PHONE FREEDOM 
RISK FREE 

Experience the thrill of total phone free- 
dom as you roam throughout your home, 
yard or even a neighbor's house. You'll 
never have to 'run for the phone' again. 

Try a cordless phone in your own home 
risk free. If you don't find the luxury of talk- 
ing from wherever you are 10096 enthrall- 
ing, just return the phone to DAK in its 
original box within 30 days for a refund. 

To order a long range full featured cord- 
less phone risk free with your credit card, 
call toll free or send your check for the 'ex- 
torted' price of just $79 plus $3.50 for pos- 
tage and handling. Order Number 9615. 
CA res add 696 sales tax. 

If you have a particular love for either 
phone, you can have your choice for just 
$89 plus $3.50 for postage and handling. 
To order the U.S. Tron, use Order Number 
9616. To order the Unitech, use Order 
Number 9617. So, you'll pay only $79 if 
the choice is ours, or $89 if it's yours. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


Electronic Moat 


In the days of King Arthur, a moat protected the castle. Now you can protect your castle witha 
professional security system computer that acts as your home's electronic moat. You get com- 
plete perimeter protection to keep burglars out. And, best of all, installation is a breeze. 


Stores use them. So do factories and 
banks. But perimeter alarms are gener- 
ally too expensive for home use. 

You can easily spend thousands of 
dollars to have your home hard-wired. 
But now, you can have the same protec- 
tion that the professionals use at an 
incredibly low cost, because this perim- 
eter system is wireless. 

And best of all, you can easily put it in 
yourself. Plus you'll have a system that 
lets you leave windows open for air, 
doors open for your pets and that still 
gives you full perimeter protection. 

SO, WHAT IS 
PERIMETER PROTECTION? 
Just like industrial hard wired systems, 
the Perim-A-Tron wireless microproces- 
sor powered alarm system can protect 
every door and window in your home. 
And, not only do you monitor the open- 
ing of doors and windows, this alarm 
system can tell if glass is broken, or if 
Someone tries to break through a wall. 
With this system, you can even protect 

your car and your garage. 

And while DAK is offering this system 
for home use, it is perfect for museums 
because you can easily protect glass 
display cases, pictures and works of art, 
each independently or as a group. 

HERE'S HOW IT WORKS 

The best protection for you is to keep 
burglars out of your home in the first 
place. The Perim-A-Tron does just that. 

It doesn't wait till the burglar is inside, 
it explodes into action at the first sign of 
forced entry. And best of all, it's highly 
resistant to the false alarms that can 
often plague motion detectors. 

The Perim-A-Tron works just like in- 
dustrial hard-wired burglar alarm sys 


tems. But, there's a big difference. 

There are no wires going back to its 
Central Station’. Instead of using cum- 
bersome wires, the Perim-A-Tron uses 
UHF radio broadcasting transmitters. 

There's no catch or shortcoming to 
this system. It works perfectly. The trans- 
mitters are foolproof. Each is operated 
by a single 9V battery (not included). 

And, don't worry about the battery. It 
lasts up to a year, and when it does 
become weak, it signals the 'Central 
Station', just like a weak battery in your 
smoke alarm signals you. 

Each has a transmission range up to 
250 feet anda built-in magnetic contact, 
so you can protect just about any size 
home or office, or unattached garage. 

But look. There are terminals on the 
transmitters that let you connect option- 
al glass breakage detectors, vibration 
sensors and more magnetic contacts. 

Each transmitter can have an unlim- 
ited number of additional sensors con- 
nected to it. So you can tailor this sys- 
tem to suit your exact security needs. 

THE CENTRAL STATION 

The 'Central Station' is a radio re- 
ceiver microprocessor that responds to 
the coded signals that the transmitters 
send out. And you can choose from doz- 
ens of different frequency codes. 

It operates on standard AC house cur- 
rent, and it has 20 hour battery back up 
protection, when you install standard C 
cell batteries (not included). 

To arm and disarm the alarm, you 
enter a secret code. Your code is really 
secret, because you can change it in just 
about 10 seconds. 

When you set the alarm, you'll have 5 
to 45 seconds (your choice) to leave the 


house before the alarm arms itself. 

But, don't worry, a green light signals 
to you that all is secure. This is impor- 
tant, because it prevents you from ac- 
cidently leaving a nonpreset door or win- 
dow open. So, this alarm protects your 
home even before you leave. 

When you leave, you can set one door 
to allow you enough entry time to key in 
your secret code to disarm the system. 

A TWO ZONE SYSTEM 

Like professional systems, this is a 
zoned system. There are actually two 
completely separate alarm sections. 

For example, you can have all the win- 
dows on System One and all the doors 
on System Two. You can also select 
instantaneous alarm, or choose variable 
amounts of delay. 

As you saw above, you can have every- 
thing but one door on instant alarm. But 
look at this. You can have any part(s) of 
the system on instant or delay. And, the 
instant or delay flexibility is indepen- 
dent of the zone control. 

There are lights that tell you the status 
of Zone One and Zone Two alarms, and 
even a light that shows if the alarm has 
been triggered while you're away. 

If the alarm is activated, it will only 
sound for 10 minutes. Then it will shut 
down and rearm itself automatically to 
continue protecting your home. 

PROTECT YOURSELF 

If you hear a noise at night and go to 
investigate, just carry a panic button. 
Each transmitter has a button that you 
simply push to set off the alarm. 

You can carry a panic button in your 
pocket, purse or car glove box, so you'll 
always have personal protection. Just 

Over Please. . . 


imagine the reaction of an intruder who 
is approaching you when the blood cur- 
dling alarms start sounding. 

PAIN 

When this alarm does go off, be pre- 
pared for a shock. An 85db shriek alarm 
in the ‘Central Station’ and an even loud- 
er remote blast horn for outside or an- 
other room are loud enough to cause 
pain. It should scare away even the most 
determined intruder, and notify your 
neighbors of a potential problem. 

And, speaking of your neighbors, they 
often ignore alarms that keep going off. 
The Perim-A-Tron is highly resistant to 
false alarms because it is not sensitive to 
movement or sound. 

It only activates when actual move- 
ment of one of its sensors occurs. So, 
you won't have to worry about heating 
and air conditioning setting it off. And it 
works perfectly with your pets. 

HERE'S WHAT YOU GET 

The Perim-A-Tron is a complete sys- 
tem. Plus there are lots of options to suit 
your individual needs. 

You get the ‘Central Station’ com- 
puter center that carries out all the pro- 
gramming. It has all the controls plus a 
built-in 85db shriek alarm and you get 
an outside blast horn. 

Plus you get 3 remote radio transmit- 
ters each complete with a built-in mag- 
netic contact and terminals to connect 
the optional accessories. 

For most homes this will be a com- 
plete system. But wait till you see how 
you can customize this system to suit 
your needs. 

INSTALLATION 

It's easy. It's quick. And, anyone can 
do it. All you do is plug in the ‘Central 
Station'. And, install C cell batteries (not 
included) if you desire the battery back 
up feature to be activated. 

Then just choose the areas you want 
to protect. You don't have any work to 
do at all. The transmitters can either be 
attached with pressure sensitive adhe- 
sive or screwed in (both included). 

All you need to do is select a code, 
decide where you want the delays to be 
and you'll be fully protected. 

But look at this. Earlier | mentioned 
that you could leave windows and doors 
partially open for air or pets. Well, here's 
what you do. 

Just add a second magnetic contact 
(not included) at the location to which 
you want to open the door or window. 

So, you'll have one magnetic contact 
in line with the closed position, and one 
in line with a partially open position. If 
an intruder should try to open the door 
or window farther, you'll be protected. 

The Perim-A-Tron is manufactured by 
Universal Security Instrument Co. They 
are famous for their security and radio 
transmission equipment. It is covered 
by their limited warranty. 

TRY THE PERIM-A-TRON 
RISK FREE 

You and your family will sleep well. 
This system is a good investment in both 
personal and property protection. 

Try the Perim-A-Tron in your own bus- 


iness or home. If you're not 10056 satis- 
fied, simply return it to DAK in its orig- 
inal box within 30 days for a refund. 
To order your Perim-A-Tron wireless 
Burglar alarm system complete with a 
‘Central Station’, 3 transmitters, an out- 
side blast horn and warning decals for 
your windows, call toll free or send just 
$199 ($6 P&H) Order Number 9663. 


CUSTOMIZE YOUR SYSTEM 
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in a room it's often just as easy to run a 
wire. For example if there are two win- 
dows in one room, you can use inexpen- 
Sive magnetic contacts on one and a 
transmitter on the other. 

Just connect the wire from the extra 
contacts to the terminals on the transmit- 
ter. | recommend one transmitter per 
outside room and magnetic contacts for 
additional openings. A box with two pair 
of magnetic contacts and a coil of wire is 
just $9.50 ($0.50 P&H) Ord. No. 9665. 


The UHF radio transmitters have a range to 250 
ft. You can hook an unlimited number of the op- 
tional sensors to each transmitter. And of course 
there's a built-in magnetic contact as well. The 
battery (not included) lasts up to a year. 


Addas many transmitters as you wish. 
Each transmitter comes with one built-in 
magnetic contact and simple screw ter- 
minals to connect any of the other acces- 
sories. Transmitters are just $28.50 ($1 
P&H) Order Number 9664. 


You can have your windows and your antiques in 
cabinets protected 24 hours a day with the glass 
breakage detectors. Just leave on Zone Two. 

There's a glass breakage detector that 
protects up to 32 square feet of glass. It 
has it's own adhesive pad. 

Just push it against the glass and wire 
it to a transmitter. Plus, you can use it for 
display cabinets too. It's just $9 ($0.50 
P&H) Order Number 9668. 


Some burglars cut through walls. We 
have a vibration sensor (like the tilt sen- 
sor on a pinball game) that you just screw 
into a wall and connect to a transmitter. 

Don't forget you can connect as many 
sensors of any kind as you wish to the 
same transmitter. You can always mount 
a transmitter inside something that you 
want to protect. The Vibration Contact 
foruse with a transmitter is just $8 ($0.50 

Order No. 9666. 


Even your car can be part of 
protect your garage, then your c: 

You can protect your car too. Here'sa 
transmitter combination sensor with a 
250 ft. range, that you just plug into your 
cigarette lighter. It senses the current 
change when your car door is opened. 
Just plug it in. It's just $44.50 ($3 P&H) 
Order Number 9667. 
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And, finally, there is an external switch- 
er. Whenever your alarm goes off, this 
device will activate whatever is plugged 
into its standard 120V plug. Plus,there's 
a set of single pole double throw con- 
tacts that you can use to switch devices 
you'd like activated if the alarm sounds. 
It's just $39 ($1 P&H) Ord. No. 9669. 
The Electronic Moat is extremely ad- 
vanced. Yet, it's very easy to install, to 
use, and very easy to live with. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


PROTECT YOURSELF. KEEP INTRUDERS OUT OF YOUR HOME. 


THE CHERRY BOMB 
GO OFF 
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Now your car 
can sound as sporty 


as it looks— with a Maremont Cherry 
Bomb performance muffler. Especially 
now that it's at this low sale price. In addition 


to mellow sound, Cherry Bomb delivers reduced 
back pressure, which can improve gas mileage. 


"Sole price may vary at participating outlets. Offer ends July 31, 1983. 
Certain applications not certified in California and Florida. 
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EXHAUST SYSTEM PRODUCTS 


Mr. LUIGI COLANI, named as “the 20th 
Century Leonardo da Vinci" Books of his 
extraordinary ideas are published. You will be 
excited with his surprising design philosophy 
which does not conflict with nature and is not 


created from existing conceptions in many 
full color photos of actual products and scale 
models in the fields of aerospace, aircraft, car, 
motorcycle, camera, furniture, boutique, 
home appliance, etc. PART-4 features his 
works before 1978, PART-2 after 1978. 

ISSUE: Deluxe Hard-Cover / 120 pages per 
copy / 10% X 10 / Text in English & Japanese 
combination. 
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O PART-4 (Red Cover) $22.50 
O PART-2 (White Cover) $22.50 
O Both Copies (Save Money) $41.50 


"Please send a check with your order or 
charge to O VISA O MASTER CARD 
O AMERICAN EXPRESS 

* Above prices include postage, handling and 
sales tax. 


ORDER TO: DESIGN HOUSE 
45641 Product Lane, A-10, Huntington Beach 
California, 92649 Phone: (714) 891-1929 


Solar controller 


to-storage mode. Here the gradient 
must be 10 degrees or more, or the 
blower will shut off for four-minute 
cycles. The present version of the op- 
erating program does not set the stor- 
age-to-house or furnace-plus-blower 
modes. Instead, a backup house ther- 
mostat turns on the furnace at 60 de- 
grees after a relay in the storage bun- 
dle (set at 115 degrees) unloads any 
energy stored there. 

The program keeps a ledger of the 
number of four-minute cycles that the 
system operates in the various modes. 
Thus, Wright can come home from 


SUMMER VENT 


COLLECTOR- 


SOLAR. 
COLLECTOR 
CONE OF 17) 


THERMAL 
STORAGE 


HOUSE RETURN 
HINGED BAROMETRIC 
DAMPER 


Heat paths are determined by paired 
open dampers: D1 and D4 send solar-col- 
lector air to the house; D2 and D4 send 
collector air to storage bundles; D1 and 
D3 send stored heat to the house. 


work or an outing with his family, 
glance at the TV monitor, and know 
how the system has operated all 
day. 

The current software uses less than 
4 kilobyte of RAM memory, and it is 
loaded from cassette tape. In the 
event of a power loss, a fail-safe relay 
cuts out the computer to prevent- wild 
operation when the power returns. 
“In that case the house goes ‘normal,’ 
and the temperature settles to the 
backup set point,” Wright explains. 

Besides the several versions of the 
main operating program, Wright has 
written software to test and calibrate 
the interface. He also plans a program 
to exhaust house air and to heat water 
during the summer—functions that 
now require daily manual operation. 
The total investment for the project, 
including the computer, power sup- 
ply, and interface, was only about 
$200. Wright doesn’t recommend this 
project for novices at electronics but 
says that many hobbyists could man- 
age it. 

To ask a specific question, send a 
stamped return envelope to John R. 
Wright, Department of Physical Sci- 
ences, Southeastern Oklahoma State 
University, Durant, Okla. 74701. li 


Programmable 


light switches 
for automatic 
ons and offs 


A simple, inexpensive way to make 
your house look occupied when it’s not 
is to wire computerized switches to a 
few of your lights. Containing a mi- 
croprocessor and a clock, the switches 
enable you to program the lights to 
turn on and off automatically. 
Switches from Diablo Products 
Corp. (5121 Port Chicago Hwy., Con- 
cord, Calif. 94520) and General Elec- 
tric (225 Service Dr., Warwick, R.I 
02886) can be programmed for up to 
eight different on-off cycles per day. 
Night Sentry, made by Intermatic 
Inc. (Spring Grove, Ill. 60081), can 
give you 48 cycles. All three vary the 
on-off times slightly to avoid the pre- 
cision that says “timed lights” to a 
burglar. The Intermatic line also has 
a plug-in computerized lamp timer. 
To install a wall switch, you remove 
your standard switch and attach the 
new one to your house wiring with the 
wire nuts provided. Programming is 
simple with all brands, but Night 
Sentry also has automatic program- 
ming: Use it manually for a day; it 
repeats that pattern until redirected. 
GE and Diablo offer half-power, 
one-step dimmers; Intermatic has a 
full-range dimmer in one model. 
Prices run about $30.—A. J. Hand 


Programmable switches from Diablo 
(shown above) and GE have a digital clock 
on the face. Intermatic’s line has analog 
dials. All can be used as manual switches. 


Rush Hour- 
Coachmen Style. 


You've read stories about getting away. 
Hassle-free vacations. Relaxing weekend out- 
ings. A lazy afternoon at the lake. You looked 
at Coachmen's camping trailers, travel trailers, 
motorhomes, and other recreational vehicles. 
Then you decided, and you're on your way. And 
now, the rush hour seems a whole lot easier. 

Decide where you want to be. Then visit 
your Coachmen dealer. He'll help you get there. 


COACHMEN 


Recreational Vehicle Company + P.0. Box 30 + Middlebury, IN 46540 


Coachmen gets you where you want to be. 


©1983 A Coachmen Industries Company 
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d, 9 mg.”tar”, 0.7 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 
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Winning effort. 


Like a lot of pepa you started by blasting the cover 
off a golf ball at a driving range. But you soon 
discovered that it was less a battle with the ball than 
with yourself. So now, when you manage an 
especially good round, you feel great. Because 
you've won in more ways than one. 


You're tasting success and it sure tastes good. 


VANTAGE. 
THE TASTE OF SUCCESS. 
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Performance 
sedans 


—who builds them better: 
Detroit or Europe? : 


By JIM DUNNE 
and JACK KEEBLER 
PHOTOS BY GREG SHARKO 


"Europeans are going their own way, 
and we like what they are doing."— 
Lou Lataif, Ford division manager. 
"We'll put it [Pontiac 6000 STE] up 
against any Audi 5000, BMW 528i, 
Saab, or Volvo Turbo."—William 
Hoglund, Pontiac general manager. 
It's clear that one strong trend in 
Detroit is to copy the style, feel, per- 
formance, and handling of European 


Five performance sedans (clockwise, from rear): Volvo GLT Tur- 
bo, Dodge 600 ES, Peugeot 505 STI, and Pontiac 6000 STE. Inset: 
the aerodynamically restyled 1984 Audi 5000S. 
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sedans. At least that's true of the so- 
called "road-touring cars," the special 
high-performance models that offer 
the active driver more excitement 
than thé traditional four-door family 
sedan. This month we chose two of the 
latest examples of that trend, Dodge 
600 ES and Pontiac 6000 STE. For 
comparison we pitted them against 
three outstanding European mid- 
price sedans: Peugeot 505 STI, Volvo 
GLT Turbo, and the aerodynamically 
restyled Audi 5000S. 

How do the European and U.S. cars 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


E 
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Pontiac 
6000 STE 


3 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Authors’ opinion 
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stack up against each other? In ap- 
pearance the similarities are obvious. 
Interior trim in all of these models is 
largely monochromatic, while outside 
finishes are devoid of bright metal ex- 
cept for cast-alloy wheels. 

Driver's controls favor the sporty 
approach: console-mounted shift le- 
vers and often-used switches mounted 
within finger-tip reach. Also, the 

Continued 


NEW FLAIR 
NEW FIRE 
NEW PHOENIX 


1983 PHOENIX LJ 

The instant you take your place in the new responsive 2.5 liter 4-cylinder engine with 
standard notchback seat with center armrest electronic fuel injection that's ready to take 
you'll know you're not here just to relax you and our front-wheel-drive PhoenixLJ down 


So get it in gear. And gage the excitement tement 
of our Phoenix LJ with a gaze or two at the 
sporty, black-accented instrument panel dui 


Up front lies the heart of the matter It's a dealer for delails 


pontiac we BUILD EXCITEMENT 


PS car test & driving report 


steering wheel in these models offers 
more “road feel.” Seats are highly 
formed, so driver and passengers are 
carefully cushioned and held in place. 
Bucket seats are de rigueur. 

For the most part, engine-transmis- 
sion combinations lean toward the 
sporty type, too, and suspensions are 
firm. One exception to this is the Peu- 
geot 505 STI, which has one of the sof- 
test rides anywhere and unremarka- 
ble performance. 

Fuel-economy leadership has been 
a European trademark. But in recent 
years U.S. cars have caught up with, 
and in some cases surpassed, the im- 
ports. In this group the turbo-assisted 
Volvo, as expected, has the poorest 
economy. The undersize but willing 
Dodge 2.2-liter (135 cu. in.) four-cyl- 
inder engine offers the best. 

We paid special attention to the 600 
ES and 6000 STE since both cars ad- 
mittedly are designed to copy the Eu- 
ropean imports. A third car of special 
interest is the Audi 5000S. It is com- 
pletely restyled for 1984 and was 
made available just in time for the 
test. The Volvo and Peugeot represent 
two extremes in European sedans sold 
in this country, with Peugeot offering 
outstanding comfort for the passenger 
and Volvo leaning toward providing 
performance. 

Can Detroit build performance se- 
dans on a par with the European mod- 
els? Yes and no. We found that one car 
lives up to its claims; the other falls 
short. Here’s how the five shake out in 
detail. 


Pontiac 6000 STE 


“We think the STE stacks up favor- 
ably against the best mid-price Euro- 
pean sedans,” said a Pontiac official at 
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Volvo GLT's boxy looks belie the ability of a powerful, extremely 
capable turbocharged engine and responsive suspension. 


the 1983 model preview. You can be- 
lieve it. The 6000 STE appears to be 
the best attempt on this side of the At- 
lantic to match the Europeans for per- 
formance, stable ride, precise han- 
dling, and driver-oriented features. 
STE, which stands for Special Tour- 
ing Edition, is the tricked-up version 
of Pontiac’s 6000 four-door sedan. (Six 
headlights are the STE’s major exteri- 
or difference from the 6000, the extra 
pair being foglights.) 

Sit behind the wheel of the STE, 
and you see an all-business, blackout 
instrument panel. The driver’s bucket 
seat has four different position adjust- 
ments. Although the buckets are not 
highly formed, the suede leather 
they’re covered with tends to hold you 
firmly in place. And such little extras 
as assist handles above the passenger 
doors and storage pockets in the front 
doors and seat backs are straight from 
the Europeans. 

When driving the 6000 STE you no- 
tice the extra power of the H.O. (high 
output) 171-cu.-in. V6 engine, which 
is tuned to deliver almost 20 more 
horsepower than the standard ver- 
sion. It pulls the STE to 60 mph in 
12.3 seconds, just one-tenth of a sec- 
ond slower than the Volvo Turbo and 
better than a second quicker than the 
fuel-injection Audi 5000S. That’s V8- 
quick acceleration. If that isn’t 
enough, a slightly louder exhaust re- 
minds the driver that this car is a per- 
formance sedan. 

Like the Dodge ES, STE has a 
heavier feel to its power steering, a 
turnabout from normal Detroit prac- 
tice in which “effortless” steering has 
long been the goal. Oddly, you can 
only order the automatic transmis- 
sion—perhaps an oversight for a per- 


Peugeot's supple suspension made travel on rough roads a 
pleasure, but it severely limited the car's handling capability. 


eo CS al 


formance sedan—but it’s a smooth, 
quick-shifting three-speed that’s well- 
matched to the H.O. engine. 

The heater puts out air at tempera- 
tures between the extremes of hot and 
cold, something American cars have 
done for years but Peugeot still can’t 
seem to offer. 

Weak points in the STE? Two come 
quickly to mind. The instrument pan- 
el has no tachometer. And the gauges 
for fuel, temperature, oil pressure, 
and voltage are spread out across the 
middle of the instrument panel, well 
out of the driver’s direct line of 
sight. 


Dodge 600 ES 


Dodge challenges the import com- 
petition with a highly tweaked ver- 
sion of Chrysler’s much-adapted K- 
body. This is the stretched K, a longer 
version of the Dodge 400 but equipped 
with the same 2.2-liter engine and 
five-speed transmission you can order 
on that car and Aries. Don’t be fooled 
by the ES designation, however. Al- 
though it’s the best front-drive sedan 
Chrysler produces, 600 ES is little 
more than a pretender in the top- 
notch touring-sedan class. 

A major problem is performance. 
The 2.2-liter engine is the only one of- 
fered with five-speed manual trans- 
mission. Zero-to-60-mph times aver- 
aged a creditable 13.9 seconds, but 
that’s more than a second slower than 
the Volvo and STE. 

Another problem is the transmis- 
sion-shift mechanism. The stick lever 
resists movement from gear to gear. 
Absent is the feel of either crispness 
or positive engagement. A shift from 
first to second, for example, results in 

Continued 


01983 Garden Way 


@ SAVES YOU MONEY! Goes for half the price of larger rear- 
tine tillers—which you don't need for your small-sized garden. 


At Last! A Rear Tine Tiller 
Especially for Small Gardens! 


the 3’2 HP TROY-BILT 
“JUNIOR” 


If your garden is 30'x50' or less, here's why it will pay you 
to get the full story about the Newest, Greatest Breakthrough 
in rear-tine tillers in over 50 years!... 


Half The Price 
Of Bigger Tillers! 


(amu 


€ SAVES YOUR BACK! Forget spading and raking! The é 


“JUNIOR” prepares your garden in a fraction of the time! 


SAVES HAND WEEDING! It’s adjustable to shallow depth 
perfect for chopping, uprooting and burying weed seeds— 
killing them. Simply guide the “JUNIOR” up and down 


each row. 


SAVES GARDEN SPACE! Narrow 14” tilling width 
allows you to plant your rows closer together. 
Grow more in less space! 


EASY TO USE! With its tines in the rear and engine 
out front, the “JUNIOR” is so well balanced you 
can handle it with JUST ONE HAND. Won't shake 
you to pieces like front-end tillers do! 


EASY TO TURN & MANEUVER! Because the 
"JUNIOR"is light and compact (but strong!) you 
can turn it and maneuver it in tight places with 
wonderful ease! 


There's much more to know about this wonderfully 
different and better idea in small garden tillers...like how 
you can use it to build super rich soil, no matter what 
your soil conditions...or, how it can help you grow two, 
even three crops of vegetables where you could only 
grow one before! 


So why not mail the coupon TODAY, and get all the 
exciting facts about the amazing new TROY-BILT 
"JUNIOR"...Plus our mid-sized PONY and large garden 
HORSE Models. We'll include prices, attachments and 
complete information about our special “OFF-SEASON” 
Savings discount now in effect! 


WHY, for heaven's sake suffer 
any longer with a tines-in-front 
type of tiller that has no power 
to the wheels and shakes you to 
pieces? And why break your 
back with hoeing, raking and 
shovelling? The New TROY-BILT 
"JUNIOR" makes all your garden- 
ing chores faster and easier. 


Mail this 


“Turns on a dime!" 


a TROY-BILT® Roto Tiller-Power Composter 
Dept. A1776C 
H 102nd St. & 9th Ave., Troy, NY 12180 


[| YES! Please send me complete information on 
the new JUNIOR and all other TROY-BILT Tiller 
Models ranging from the 5 HP PONY to the 8 HP 
"PROFESSIONAL" including details on prices 
and big “OFF-SEASON” Savings now in effect! 


Name 


City. 


increasing your gardening JOY! 
Send for full details TODAY! 


State. Zip. 
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Q. Why do some other radar detectors transmit radar signals? Aren't they 
just receivers? 

A. All superheterodyne radar detectors have a signal generator (called a 
Gunn oscillator) as part of their circuitry. Responsible manufacturers 
design their detectors in a way that lets them keep the signal inside the 
detector. Unfortunately, some manufacturers use a design that makes it 
impractical to keep the signal inside, and their detectors actually transmit 
a strong signal in the police radar band! ("Superheterodyne" doesn't 
always mean a good design.) 

Q. If these “polluting detectors” transmit in the same band as police radar, 
how can it be possible to ignore their signals and still detect police radar? 

A. It's not easy. To understand how ESCORT's new ST/O/P circuitry does 
this, let's take a closer look at the signals (the “polluting detectors" 
actually transmit in both police bands, but we'll only show their X 
band signal). 
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Figure 1. X band police radar. Figure 2. “Polluting detector.” 


1. Figure 1 is an X band police radar as viewed on a digital spectrum 
analyzer. (A spectrum analyzer displays signals as vertical lines—the 
Stronger the signal, the taller the line on the screen. The frequency of 
the signal is shown by the side-to-side location of the line, just like the 
scale of your FM radio.) The analyzer used was set up so 10.525 GHz 
was atthe center of the screen, with 10.475 atthe left border, and 10.575 
atthe right border. 


Figure 1 shows the police radar has a steady signal at about 10.525 GHz 
(The legal band for X band police radar is 10.500 GHZ to 10.550 GHz). 


2. Figure 2 shows the signal from one of these "polluting detectors" to be 
quite a bit different. It shows that instead of having a signal on one 
Steady frequency, the signal is rapidly moving through the police radar 
band. Needless to say, all fast-responding superheterodyne radar de- 
tectors detect this signal. Until now. 


W ESCORT new ST/O/P circuitry digitally analyzes all X and K band 
radar signals received, and can "recognize" certain patterns which are 
exclusive to each type of signal. Your eyes can tell the difference 
between figures 1 and 2, and so can ST/O/P. Other radar detectors 
are just too simple-minded to see the difference. 

W With the introduction of ST/O/P, ESCORT is redefining radar detection. 

Again. 


ESCORT: 


By now, just about everyone knows a radar detector 
needs /ots of warning distance to be truly effective. And 
ESCORT® delivers. Over hills, around corners, and from 
behind. Car and Driver magazine, in their 1982 test, 
went so far as to say: “The ESCORT, a perennial fav- 
orite of these black-box comparisons, is still the best 
radar detector money can buy" But there's more to 
the story. 
The Plot Thickens 

About a year ago, al/ radar detectors began picking 
up a new type of radar signal that was as strong as 
some police radars. The rest of the radar detector indus- 
try dismissed these signals as unmarked patrol cars, 
radar intrusion alarms, or even overactive imaginations. 

But something didn't add up. There were just too 
many of these new signals. And we had another clue. 
ESCORT's audio warning distinguishes between the two 
police radar bands: it “beeps” for X band, and “‘braps” 
for K band. These new radar signals simultaneously 
triggered both warnings, and that told us the signals 
couldn't be police radar, Tracking down a car emitting 
this signal revealed the actual source —a new type of 
imported radar detector had the side- 
effect of transmitting radar signals 
in both police radar bands. Hard 
to believe, but true. ^. * 


Inconsiderate Radar Decors Xo, c] 


TECHNOTALK 


Our first step was to inform ESCORT owners of the 
situation. We composed a “Radar Bulletin" explaining the 
source of this new radar pollution and sent out 200,000 
by first class mail. But this was only the beginning. 


Mission Impossible? 

On the surface, the problem seems unsolvable. The 
signals transmitted by these “radar polluters” are 
in the same bands as police radar, so it's impossible 
to detect one and ignore the other, right? 


FOR ESCORT OWNERS ONLY: 


As our ad above states, we've made another improve- 
ment. The new ST/O/P circuitry is a standard part of 
every ESCORT starting with serial number 400,000. 


ESCORT 


RADAR WARNING RECEIVER 


Not necessarily. Let's look at another type of tech- 
nology to make a point. You can now buy an inexpensive 
device that will turn on the lights in your living room 
whenever you clap your hands. Or shout. Or drop a book. 
Or make any loud sound. At the other extreme, there 
are computerized devices available that don't merely 
sense sound, but can actually recognize sound patterns 
unique to specific spoken words. Some can even tell 
your voice from any other. 

Why not apply this principle to radar detection? In- 
stead of merely acknowledging the presence of any 
radar signal, a detector could look for a pattern in the 
signal and distinguish between “radar polluters” and 
actual police radar. And now ESCORT does just that. 


Nothing But The Truth 

The result of months of extensive engineering, 
ESCORT's new ST/O/P™ circuitry reduces alarms 
from "radar polluters” by over 9596. ST/O/P (STatistical 
Operations Processor) consists of a CMOS digital pro- 
cessor with built-in memory. When ESCORT receives 
an X or K band radar signal, ST/O/P recognizes patterns 
in the signal's amplitude/frequency/time character- 
istics, and uses these patterns to determine the signal's 
identity. All in 1/64 of a second. 


If the signal is from a “polluting detector ESCORT 
keeps quiet while maintaining its lookout for police 
radar. If the signal is police radar, ESCORT immediately 
alerts you. And unlike other detectors that keep you 
guessing, ESCORT's amber warning lamp, signal 
Strength meter, and geiger-counter-like pulsing sounds 
("beeps" or "braps") tell you everything you need to 
know. ESCORT has a lot to say, and we include a 33'4 
RPM Radar Disc to make getting acquainted easier 
than ever. Play it on your stereo turntable and take a 
"test drive" with ESCORT as soon as you open the box. 


Fully Equipped 

ST/O/P digital circuitry is just the latest example of 
the continuous development of the ESCORT. We won't 
compromise on performance or features. Here's proof: 
Performance: e Double conversion Superheterodyne 
receiver circuitry with varactor-tuned Gunn oscillator 
e Patented digital signal processor (now with ST/0/P) 
e 1/64 second response time covers all police radar 
e City/Highway switch optimizes X band sensitivity 
Sturdy construction of aluminum and polycarbonate 
Alert System: e Different tones for X and K band radar 
Audio pulse rate accurately relates radar intensity 
ellluminated signal strength meter e LED power-on 
indicator e Alert lamp automatically dimmed at night 
Convenience: inconspicuous size (1.5H x 5.25W x 5D) 
e Visor clip and hook and loop mounting supplied 
* Power cord plugs into cigar lighter and has quick- 
disconnect from ESCORT e Protective carrying case. 
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Critics' Corner 

Car and Driver: ..."" A things considered, the ESCORT 
is the best piece of electronic protection on the market" 

BMWCCA Roundel:..."The ESCORT is a highly 
sophisticated and sensitive detector that has been 
Steadily improved over the years without changing those 
features that made it a success in the first place... | 
terms of what all it does, nothing else comes close.” 

Playboy: ... ESCORT radar detectors... (are) generally 
acknowledged to be the finest, most sensitive, most 
uncompromising effort at high technology in the field" 

Autoweek:...“the consistent quality is remarkable" 


Made In Cincinnati 
If you want the best, there's no reason to look 
anywhere else. ESCORT is designed and manufactured 
under one roof, and sold to you factory direct. 


The Radar Defense Kit 


NN 


adar Warning, No Riddles. 


Knowledgeable support and professional service are 
only a phone call or parcel delivery away. And you can 
try ESCORT at no risk. Open the box, play the Radar 
Disc, and install your ESCORT. Take 30 days to test it. If 
you're not absolutely satisfied, we'll refund your pur- 
chase and pay for the postage costs to return it. You 
can't lose, We also back ESCORT with a full one year 
limited warranty on both parts and labor. ESCORT will 
change radar for you forever. So order today. 


Do It Today 
Ordering an ESCORT is simple, by mail or by phone. 


By Phone: Call us toll free. A member of our 
sales staff will be glad to answer any ques- 
tions and take your order. (Please have your 
Visa or MasterCard at hand when you call). 

CALL TOLL FREE. . . . 800-543-1608 

IN OHIO CALL....... 800-582-2696 


By Mail: We'll need to know your name and 
street address, daytime phone number, and 
how many ESCORTS you want. Please enclose. 
a check, money order, or the card number and 
expiration date from your Visa or MasterCard. 


ESCORT (Includes Everything)... $245.00 
Ohio residents add $13.48 sales tax. 
Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is pro- 
cessed for shipment immediately. Personal or 
company checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 616 

One Microwave Plaza 
Cincinnati, Ohio 45242 


Is ST/O/P adaptable to your present ESCORT? Well, 
yes and no. At S.N. 200,000, there was an internal 
Tedesign of ESCORT incorporating custom integrated 
circuitry, a precision quartz timebase, and a new in- 
tegrated microwave mixer/antenna/Gunn oscillator. 
The new ST/O/P technology builds on this by signifi- 


cantly expanding the digital logic and aig memory. 
As a result, older units (serial numbers less than 
200,000) cannot be modified to incorporate ST/0/P 
technology. 

For those of you with ESCORTs from S.N. 200,000 
to 399,999 we are presently developing procedures and 


facilities to make adding the ST/0/P circuitry to your 
unit possible. The cost will be $75, and details and 
special shipping instructions will be in our adver- 
tisement in the August '83 issue of this magazine. 
Sorry, but we won't be able to convert your unit until 
that announcement. 


PS car test & driving report i 


a dead stop when the gear engages 
fully, with no detent or over-center 
feel to tell the driver when the trans- 
mission is completely shifted. All K- 
cars use a cable connection between 
the shift lever and transmission, and 
therein lies the rub. A firm mechani- 
cal linkage feels better and produces 
more-consistent movement between 
gear steps. 

In K-car tradition, the Dodge's 
front-drive system and front suspen- 
sion are noisier than those of the oth- 
er cars. The driver can easily hear the 
springs working when traveling on 
rough, uneven roads at low or high 
speed. The engine is louder than you 
would expect, as well, and its vibra- 
tions set up rattles in the instrument 
panel. This is a tuned-suspension 
road car? 

But the 600 ES is not all bad. Im- 
portant systems, such as steering and 
suspension (noisiness aside), are at 
least equal to the competition. Dodge 
needs no excuses there. Its high-speed 
handling nearly matches the Volvo's, 
and in low-speed maneuverability the 
ES is superior to all the others—ex- 
cept the Audi. 

A final cavil: Unfortunately, the ES 
is another of Chrysler’s "talking" 
cars, a feature that the entire PS test 
crew found irritating. 


Volvo GLT Turbo 


Volvo quietly took over first place 
for sales among European nameplates 
sold in this country when VW began 
building Rabbits in Pennsylvania. 
The rise in popularity for the Swedish 
product has been slow but steady over 
the past decade. 

During that period, many little-no- 
ticed changes were made: Suspen- 
sions give softer rides yet improve 
handling substantially, drive trains 
are quieter, and engine output is 
greater. 

You still see the stodgy Volvo styl- 

ing that has come to signify safety 
and long life. What you don't see is a 
turbocharged four-cylinder engine 
that out-performs the bigger power 
plants in the Pontiac and Dodge 
cars. 
The turbo is the feature that makes 
the Volvo GLT the quickest sedan in 
this group. Its zero-to-60-mph time of 
12.2 seconds puts the four in the V8 
class. 

But we found its fuel economy to be 
in the V8 class, too, with the Volvo 
revealing itself as the thirstiest in the 
PS steady-speed economy tests. How- 
ever, we noted that the GLT Turbo is 
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Pontiac 6000 STE showed a slight tenden- 


mph panic stops. Quick steering correc- 
cy to swap ends during our 60-to-zero- 


tions were required to maintain control. 


Dodge 600 ES not only stopped straight ping distances hot and cold, despite its 
and true but also provided shortest stop- severe front weight-distribution bias. 


Performance comparison with 1983 and earlier models 


"my mm tes, "URP "ume erdt 
mph) abil mph (dBA) 
mph (sec.) (hot) (fe) (mph 
1983 Buick Century V6 20 147 198 58.5 28.5 68 
1983 Chrysler E Class 4 22 142 170 59 28.7 72 
1983 Mercury Marquis V6 20 13.6 174 55 277 68 
1982 Chevrolet Celebrity V6 22 155 166 62.1 29 68 
1982 Chrysler LeBaron 4 23 156 197 60.2 28 68 
1982 Ford Granada V6 19 73 194 574 272 69 


highly responsive, with little lag in 
acceleration. 

The Volvo's interior is spacious. 
There's no problem getting in or out 
or moving around inside. Seats are 
oversize and have the feel of top 
quality. 


Volvo offers one ofthe slickest over- 
drive systems available. It's a three- 
speed automatic that can be shifted to 
fourth gear when the driver flicks a 
button on the gear-shift lever. Or if 

ues on. pa; 
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For specs and test results, turn page 


© 1989 Mobi 


This is the one that won the1982 world 
championship. 


The technology behind this one helped 
make it possible. 


After 16 grueling 
Grand Prix races 
around the world 
Keke Rosberg, 
driving a Williams 
car, was the win- 
ner of the World 
Drivers’ Champion- 
ship in Formula 
One Racing. 

The Williams car 
was unique in its 
use of synthetic lu- 
bricants and 
greases, includ- 
ing a special rac- 
ing formulation 


à, provides our en- 
gines with extra 
horsepower plus 
trouble-free lubri- 
cation, that under 
the toughest oper- 
ating conditions 
bring results at 
the finish line.” 
While this spe- 
cial formulation of 
Mobil 1 is proving 
itself on the speed- 
way, Mobil 1 is 
proving itself on 
the highway by 


protecting better 

of Mobil 1° than conven- 

Why did the tional oil against 
Williams team friction and wear 
use synthetic so engines stay 
motor oil? Frank cleaner, run 
Williams, builder smoother and 
of the winning last longer while 
car, explains: saving gas 

“Mobil 1 rac- along the way. 
ing formula, like When it 
regular Mobil 1, comes to Mobil 1 
lubricates and vs. ordinary oil, 
protects engines k d š Mobil 1 is the 
better than Por CEDE OR Bele A A A a LIE COS RE ES] one that wins. 
conventional . s se Ga ee ie ee . Mobil Hl The oil 
oil. And Mobil 1 that saves you gas 

And more. 


racing formula 100% Sy : eti C Motor 


Saves ougas nd oil chang 


| 


ILLUSTRATIONS BY RUSSELL VON SAUERS 


FS car test & driving report 


PS serviceability ratings 


How easy is it to service these cars? 
To give you an approximation of how 
difficult it is for a typical person to 
perform various service operations, 
we examine each test vehicle. The 
numbers mean: 1, very difficult; 2, 
difficult; 3, average degree of diffi- 
culty; 4, easy; 5, very easy. 


li HT 


Dos fluid levels. 


Master cylinder 
Windshield washer 
Engine oil 

Coolant 


annan 


Er the engine 
t 
BEP 

Oil filter. 

Oil fill 


ooo 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 


aan 


Chai 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 


Boc c amasane 
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PS test results, dimensions, and specs 


Volvo 

GLT Turbo 
TEST RESULTS. 
Acceleration (sec.) 


0—60 mph 
Brake test (cool) 60—0 mph 
Stopping daim sistance a 


12.2 


Interior noise @ 60 mph 
(dBA). 


Handling test (mph). - 
Maneuverability test (mph) 


EPA FUEL MILEAGE (mpg) 


22.3 


TEST CONDITIONS: Ambient temperature, 48°F; relative humidity, 85 percent; barometric pressure, 28.9 inches Hg 


"Estimated 


DIMENSIONS (inches) 
Wheelbase . 

Overall length - 

Overall hei 

Overall width . 

Track, FR... 

Ground clearance. 

Front head room 

Front hip room . 


E] 
A 
o 
a 
» 
in 


Rear hip room. 

Rear leg room (min.) - 
Rear knee room (min.) 
Couple distance. . . 


GrP RO d GO 

courbe aanbe 
S. SSESSASSENR 
Sooooooousceno 
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‘SPECIFICATIONS 
Engine 
Displacement (cu. 
pression ratio 
Carburetion . . 
Net hp @ rpm 
Net torque (ft. 
Transmission 


In-line 4 
1357.2 
91 


2 bbl 
94 @ 3,200 
117 @ 3,200 
5-speed manual 


287 57: a 

Esge NC NCT 

70R14 60 15 
Power, rack and 


pinion 
14.2:1 
3 


Axle ratio 
Tire make. . 
Tire type . . 


Tire size. 
Steering. . . 


Overall steering ratio . 
Turns, lock to loci i 
Turn diameter (ft.) 35.6 32.0 
Front suspension . iso struts, coil Inde, 
springs 


indent, 
erson 
struts, coil 
ings 
railing arm, 
twist axle with. 
track bar 


springs 

Rigid axle, four 
trailing links, 
Panhard rod, 
coil springs 


Rear suspension Trailing flex arm 
with track bar, 


coil springs 


Front stabilizer-bar 

diameter (in). ........- 
Rear stabilizer-bar 

diameter (in.). 


Liftover height (in.) 
Curb weight (Ibs.) . 
F/R weight distribution e 
Basic price. 
Price as tested 
Major options 
(over $100 


$13,572 


$13,572! Size 


$12,566? $16,7903 


power windows $2' 


AM-FM $323. None. "Memory seat $600, AI 
$250. 


ikers $126. “Lambda Sond (oxygen Sensing ys 


4.111 
Michelin 
Radial X TRX 


65HP390 
Power, rack and 
pinion’ 

17:1 
E 


5 
37.0 
independent, 
MacPherson 
struts, coil 
springs 
Independent, 
trailing arms, 
coil springs 


$15,215 
$15,2154 


sawsaw goo 
a 
Ll 
> 


ErSSGSEGaSH ENG 
Soooooo0o- BIND 


rj 


Goodyear 
Eagle GT 


independent, 
MacPherson 
struts, coil 
springs 
Torsion crank 
axle with Pan- 
hard rod, coil 
springs 


$15,800, 
$17,4005 


None. ?Rear det $138, tinted gas. $105, AIC $732, power seat $ 

y 2j 
j, power locks. S17 0, tilt wheel $105, AM-FM $402, lesum 

item) $137, leather seats $525, 

M stereo tape $400, sun roof 


telephone insta 


well guarantee 
that best suits y 


communications 


raining areas. E you at 


j di er 300 ore eae ig 
ve your country i 
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E M L'alitoenia, 800-252-0011 Alaska & Hawaii, 800-423-2144. 
i AS : 


AMEL 


Where a man belongs. 


LIGHTS: 8 mg. "tar", 0.7 mg. nicotine, 
REGULAR: 21 mg. "tar", 1.4 mg. nicotine, av. per cigarette, FTC Report DEC. '81. 
FILTERS: 15 mg. "tar", 1.1 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


See your Easco dealer for a 
great new set of combination box 
and open-end wrenches. Five 
popular sizes. Drop forged, heat 
treated, and chrome plated. Life- 
time guarantee. All yours now at 
a special low price. 
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PS cor test & driving report 


you want the extra pulling power of 
third gear, flick the button back, and 
the transmission stays in third. 


Peugeot 505 STI 


The 505 is a recent design from 
France's second-largest auto maker. 
Its reputation for smooth ride and ex- 
cellent handling—two seemingly con- 
tradictory features—is intact in the 
STI version. Large, soft bucket seats 
in front complement the ride and con- 
firm the impression that Peugeot still 
emphasizes comfort more than any 
other maker that sells in the U.S. 

Peugeots are also known for mild 
performance, and here, too, there are 
no surprises. The two-liter (120.3 cu. 
in.) four-cylinder engine is the small- 
est in its class, and even with fuel in- 
jection it's a full five seconds slower 
from zero to 60 mph than the Dodge 
600 ES. Chalk this one up to a slightly 
overweight condition. The 505 STI is 
almost 500 pounds heavier than the 
ES, a load that is telling on small-en- 
gine performance. 

Peugeot's instrument panel has a 
minimum of gauges, but the neces- 
sary tachometer and temperature in- 
dicator are grouped directly in front of 
the driver, along with the speedome- 
ter and fuel gauge. There are no driv- 
ing controls on the instrument panel; 
all are mounted on stalks that sprout 
from the steering column. Like the 
Volvo, and unlike the American cars, 
Peugeot's parking brake is a pull type 
that rests in the console at the driver's 
right hand, a position that leaves 
more room for the driver's feet. 

The 505 STI is the only car in this 
group with independent rear suspen- 
sion, a key to its unusually comfort- 
able ride. That also contributes to the 
oversize trunk. With no rear axle, 
there is plenty of room between the 
rear springs for extra storage. 


Audi 5000S 


The 1984 5000S has been rede- 
signed for the sake of improved aero- 
dynamics. Audi claims the large four- 
door has a drag coefficient of 0.33 and 
is one of the most slippery sedans in 
the world. 

One of the more-interesting fea- 
tures providing substance for that 
boast is flush-mounted side-window 
glass. The edge of the glass doesn't 
slide in a channel recessed into the 
pillar. Instead, it rides on the outside 
of the pillar and is held in place by 
pins that pass through the glass and 
into a guide slot in the pillar's outside 
face. Result: You can run your hand 
down the side of the car from wind- 


shield to backlite without hitting a 
single raised section of glass, rubber, 
or steel. It was interesting to note the 
behavior of raindrops as they were 
swept smoothly along the side of the 
car at highway speeds. 

At legal speeds there's virtually no 
wind noise in the 5000S, and even at 
the highest speeds attained at Bridge- 
hampton race track only the faint- 
est murmur of air sliding over and 
around the cabin could be heard. 
While all the cars in this group are 
quiet on smooth roads, the Audi led 
the five in the PS interior-noise test. 

The Audi’s fuel-injection five-cylin- 
der engine was smooth and strong all 
the way up to redline, and the manual 
five-speed provided positive engage- 
ment and well-matched ratios. 

The Audi’s grip—both on the 
smooth surface of the track and on the 
rough roads in and around New York 
City—proved tenacious. However, 
some of this handling alacrity seemed 
to be at the expense of ride compli- 
ance. Although the 5000S handled 
deep ruts and potholes with relative 
ease, expansion joints drove sharp, 
loud thumps through the body and 
steering wheel. 

Inside the car, everything is flat 
black, including the gauge faces. An 
unusually deep dashboard is beneath 
a sharply raked windshield. Instru- 
mentation includes only the bare 
minimum: fuel gauge, tachometer 
(Pontiac, take note!), speedometer, 
water-temperature gauge, and a 
small LED clock. Ironically, some of 
the vehicle’s features seem American 
inspired, particularly the electric ad- 
justable driver's seat with four differ- 
ent settings stored in a computer 
memory. That means up to four driv- 
ers can automatically set the seat by 
pressing one of four numbered but- 
tons. Also reminiscent of American 
design is a digital climate-control sys- 
tem you adjust by setting the temper- 
ature. It even tells you outside tem- 
perature at the flick of a button. 


Our picks 

Yes, Pontiac, I agree that the STE is 
the kind of sedan driving enthusiasts 
like best. The power is there, it’s com- 
fortable to ride in, and, most impor- 
tant for me, it handles like a rear-drive 
car. The STE’s lower price tag is my 
deciding factor in picking it before the 
sleek Audi 5000S.—J. D. 

The Audi 50008 is a significant new 
way to travel at high speed in comfort 
and quiet. However, if I were putting 
my money down, the Pontiac STE 
would be my choice.—J. K. us 


“Try My All Natural Beer. 


If You Don't Agree It Beats Bud, Schlitz 
Or Miller, I'll Send You $5.00 FREE... 


Plus A Full Refund...’ 


Hello. My name is Bud Weckesser, President. 
of Bierhaus International. 

Many people think that making their own 
ALL NATURAL beer is dumb... too time con- 
suming, and the beer is flat and cloudy. 

Well, I've got five dollars that says they're 
wrong. Dead wrong. 

In fact, since the major American breweries 
bogan increasing their prices so steeply, a beer 

inker's revolution is starting in America. 
Lice But it's spreading fast. Our company 
alone has sold over 45,000 mini-breweries during 
the past 24 months. We now have over 250 
dealers coast to coast. 

Give me five minutes of your time and Y'll 
show you how to slash $650.00 dollars off your 
beer bill during the next 12 months. 


Let me separate some myths from fact: 


MYTH — “I remember people used to make 
‘home brew’ years ago. It flat and cloudy.” 
FACT — Old fashioned “home brew” is lousy. 
No argument. But we're not talking about old 
fashioned home brew. Our mintbewwary is 
TOTALLY DIFFERENT. It contains a profes- 
sional brewer's fermentation tank... the finest 
hops in the world imported from Bavaria... 


That's why I'm offering my crass $5.00 FREE 
guarantee. I’m frustrated. I really am. Because I 
wish there was a way you could ACTUALLY 
SAMPLE this new beer. It’s crystal clear witha 
thick creamy head. It has a zesty European 
flavor comparable to Carlsberg, Becks, 
Heineken, Dortmunder, Spatenbrau and other 
great European lagers. I ABSOLUTELY 
guarantee it. 


MYTH — “Yes, but it takes too long... and it’s 
complicated.” 

FACT — Using the Bierhaus mini-brewery, you 
can brew beer in just 27 minutes on a regular kit- 
chen stove. If you want to make 6-8 cases of 12 
oz. bottles, it may take 45 minutes. Let it remain 
in the fermenter for seven days, pour it in bot- 
tles or keg it. You're done. 

*No more late night trips to the carry out. 


*No more lugging back empty beer cases in 
the trunk of your car. 


*No more chemistry set taste. 
*No more standing in line to pay $8-$10 per 
case of beer. 
Just brew what you need once every month or 
two and that’s it! For as little as 11-12 cents per 
ttle. 


MYTH — “But, large commercial breweries 
with all their expertise surely produce the best 
beer in the world.” 

FACT — That's like saying because cellophane 
wrapped pie in the supermarket is baked by a 
national bakery it's got to be better than a 
homemade apple pie fresh from the oven. 

If you use our mini-brewery and follow the in- 
structions carefully, your beer will be better 
than commercial beer. Because, by law, commer- 
cial breweries are allowed to use up to 52 dif- 
ferent artificial ingredients... including tannin 
and enzymes, calcium disodium ethylenedia- 
minetetra-acetate (to prevent gushing), pro- 
pylege glycol alginate (to stabilize the foam), 
and three coal tar dyes for artificial coloring. 

Our new mini-brewery — unlike commercial 
breweries — uses NO ARTIFICIAL INGRED- 
IENTS OF ANY KIND. Absolutely none. Asa 
result, the beer has a fantastic pure taste not 
found in commercial beer. You have to TRY IT 
TO BELIEVE IT. 


MYTH — “Beer made at home is so powerful 
it'll knock your socks off.” 


FACT — No way. You can now brew our 
Bierhaus Amber Lager with only 90 calories per 
bottle. And it doesn’t taste like water, either. 
Even better, it contains just half the car- 
bohydrates of many commercial beers. Best of 
all, it doesn’t knock you on your tail after one or 
two bottles. You control the alcoholic content of 
the beer when you brew it. 


MYTH — “Making beer at home is illegal...” 


FACT — House Resolution 1337, passed by 
Congress and signed by President Carter in 
February 1978, allows adults to make up to 200 


gallons of beer per year — tax free. Moreover, 
you don't need a Federal license of any kind. 


WHERE DO I GET SUPPLIES 
ONCE I GET THE KIT? 


We're the largest home beermaking supply 
house in America. We stock hundreds of different 
items... malt to make German amber lager, Irish 
stout, British ale... plus hundreds of different in- 
gredients. Just call us to reorder. 

The new Bierhaus mini-brewery contains an 
FDA foodgrade 7%-gallon fermentation tank, 
complete with our special anaerobic lid, air lock 
and other equipment, including caps. Plus enough 
ingredients to make your first test brewing. The 
ingredients will be for a standard lager beer so you 
can nonpas to your favorite American commer- 
cial 4 


_ $5.00 FREE! _ 


Our guarantee is simple. 

Order the kit and make the beer. Serve it to your 
family and friends and ask them to compare it to 
their favorite beer. You do the same. If everyone 
doesn't agree it's better — far better than commer- 
cial beer — simply return the unused portion of 
your kit. I'll pay the return postage. And I'll send 
you a check for your full purchase price of $29.95, 
plus $5.00 extra — total $34.95. And I'll send the 
refund within three working days from the time I 
receive the returned kit. 

If I'm wrong, you just made $5.00. 

But what if I'm right? 

FOR EXTRA FAST service, call us at 
814/833-7747 and order your mini-brewery with 
MasterCard or VISA. Please call weekdays be- 
tween 8:30 a.m. and 5:00 p.m. Eastern Time. 


Or send your check or money order for $29.95 
or MasterCard/VISA number and expiration 
date to: Mini-Brewery, Bierhaus International, 
Inc. Dept. 39, 3721 West 12th Street, Erie, 
PA 16505. You pay U.P.S. charges upon 
delivery. Pennsylvania residents please enclose 
6% sales tax. 

1982 Bierhaus International, Inc. 


Kentucky Straight Bourbon Whiskey. 86 proot © 1983 Old Charter Dist. Co. Louisville. KY. 


Ask a Charter drinker why Charter is his 
bourbon, you always get the same answer:"smooth? 
With Charter there's no bourbon"bite"or even 

a hint of harshness. It's all mellow and easy to drink, 
easy to stay with. No matter which Charter 

you prefer, Charter always treats you smoothly. 


CHARTER 


Ageduntil it's all smoothed out. 


Gas-saving 
torch 


for the toughest 
welding jobs 


Cutting steel is easy using Dillon MK III with optional guide wheels. Inset: Torch welds even dirty, enamel-coated surfaces. 


Cut and weld dirty steel, 
cast iron, even aluminum? 
This torch eases the job 


By E. F. LINDSLEY 


“Try it,” said the friendly voice on the 
telephone. “Put your finger about “is 
inch from the flame.” This gentle urg- 
ing was coming from the Dillon weld- 
ing-torch representative. 

“Fine,” I thought, "but you're half a 
continent away. You won't hear my 
Screams if the 5,000-degree-F flame 
doesn't work the way you say it 
will." 

It did work, however, much to my 
amazement—and relief—thanks to the 
way the torch concentrates heat. The 
object of this flame-and-finger trick 
was to show off the unusual flame en- 
velope of the new Dillon MK III weld- 
ing-and-cutting torch. The torch is 
claimed to be revolutionary, able to do 
on-site repairs of everything from alu- 
minum irrigation pipe to exhaust- 
manifold casting while saving gas, 
since it will work at low oxygen pres- 
sures (as low as five psi). But can it 
really? I was skeptical when I gave it 
a try. 

Anyone who has a home-shop gas 
welder knows that some welds are 
tough to make. Welding rusty or dirty 


Steel, copper, brass, cast iron, and alu- 
minum can be nearly impossible. 

Flame cutting, too, has generally 
been limited to steel, but the makers 
ofthe Dillon torch (Dillon MK III, Box 
530, Welches, Ore. 97067) say it cuts 
aluminum, cast iron, stainless steel, 
plus copper and brass. Dillon's repre- 
sentatives also claim that MK III can 
handle all these jobs without a great 
deal of special cleaning or flux. 

When I first tried the torch, it felt 
awkward—it’s shaped more like a riv- 
et gun than a standard welding torch. 
Isoon got used to it, though, and had 
no difficulty making welds on steel. 
Brazing went equally well. 


Not all went well 


I ran all of my tests side by side 
with a standard Victor torch for com- 
parison. But using a just-off-feather 
neutral flame, I didn't see any real 
difference. More irksome was that, 
using the Dillon torch, I couldn't cut 
aluminum or weld it when dirty and 
without flux as claimed. I didn't have 
much luck welding cast iron or stain- 
less steel with it, either. 

I notified Dillon, and soon help ar- 
rived in the form of Keith Jones from 
the Dillon organization in Switzer- 
land and Lloyd Tubb from the office in 
Australia. 

Tubb opened the valves on my 
tanks, adjusted the flame to a fright- 


ful, flaring fire, and then tweaked the 
torch back to a small neutral flame. I 
saw my problem right away: I hadn't 
really followed directions. Initially, I 
had set the gauges to the recommend- 
ed pressure, but then I tried to adjust 
the flame with the tank valves in- 
stead of the torch controls. 

With no trouble at all Tubb zipped a 
cut through a piece of -inch alumi- 
num sheet. After that he welded thin, 
paint-covered steel, stainless steel, 
cast iron, brass to copper, copper to 
copper, and nearly everything else I 
could drag out of the scrap-metal bin. 
The next question I had was: Is it 
the torch or the skill of Lloyd Tubb 
at work here? As he finished each of 
these tricky jobs I tried a similar 
joint. I wasn't quite as good but I could 
do it. 

How does MK III do these things? 
Jones and Tubb say the flame struc- 
ture of the torch reduces the dissipa- 
tion of heat to the surrounding met- 
al—that is, outside the joint—and re- 
duces oxidation in the weld. Unlike 
standard torches that require ambi- 
ent oxygen at the nozzle, MK III has a 
jet that introduces oxygen into the 
outer envelope of the flame. The inter- 
nal mechanism of the torch is obvious- 
ly unique—and proprietary. Neither 
one of the Dillon representatives 
would talk about it. 

Price of the torch? About $260. WE 
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It's times like this 


We painted this house in 65 hours 
with a Wagner Power Painter. 

It took us 17 hours with a brush 
Both were done excluding trim 


We painted a shutter 
in 3 minutes 

with a Wagner 
Power Painter. 

It took us 

22 minutes 

with a brush 


section of this fence 

in 21 minutes with a 
Wagner Power Painter. 

It took us 1 hour and 

20 minutes with a brush. 


We painted this wic 
chair in 4% minutes 
with a Wagner Power 
Painter It took us 1 
hour with a brush 


that'll make 
Power Painte 


Every once in a while you come 
across a product that offers signifi- 
cant advantages over a tried-and- 
true method of doing things. 
In the case of painting, consider 
a Wagners Power Painters instead 
of a brush. 
A Wagner Power Painters 
"eed should quickly make a 
eliever out of you. Just amon; 
the examples we ve shown, the 
time saved is astonishing. 
i. And a Wagner Power Painter 
A is ideal for dozens of other 
painting chores around the house. 


Professional-looking results 
made easier 


Of course, speed isn't a Wagner 
Power Painters only long suit. 

A Wagner Power Painter also 
makes it remarkably easy to achieve 
professional-looking results -the 
pay lays down a smooth, even 
finish with no brush marks. 
And when it comes to intricate 
painting jobs like wrought iron rail- 
ings, louvered doors and bicycles, its 
amazing the way a Wagner Power 
Painter reaches into crevices and 
applies paint. 


» 


Thats also why a Wagner Power 
Painter is so effective on rough, 
textured surfaces like shake shingles. g 


Spray paints, lacquers, 
stains, varnishes, and more 
Virtually any kind of latex or 
oil-based paint is compatible with a 
Wagner Power Painter 
It can also apply stains, var- 


any other liquid, even pesticides. 
So a Wagner Power Painter is a 
lot more than just a “one project” tool. 
And cleanup is simple-just 
tun the appropriate solvent through 
until its clean. 


No air compressor 


The secret to a Wagner Power 
Painter is a precision electric, piston- 
driven pump. 

Itcreatesa pressure thatpropels 
liquid out through the tip, which 
then forms the spray. 

There’ no bulky air compres- 
sor to lug around. And significantly 
reduced “fogging” that usually ac- 
companies painting with compressor- 
cur sprayers because a 

lagner Power Painter doesnt mix 
the paint with air. 


Helpful attachments 


A variety of helpful attachments 
make Wagner Power Painters even 
more versatile. 

Complete outfits include things 
like a flexible spray tip designed 
exclusively for floors and ceilings. 
And a tube that replaces 
the reservoir, so you can 

draw paint right from 
the can. 
You can even get an 
optional spray tip that 
narrows the spray for 
precision painting. 

Butrather than dd com 
about a Wagner Power Painter, we 
suggest you visit your local hard- 

ware store, paint store, home center 
or wherever quality paints are sold 


©1982 Wagner Spray Tech Corp. 
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nishes and lacquers. Or spray almost 99 


WAGNER 


you glad 


a 


2 
E 
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Then ask to examine a Wagner 
Power Painter first-hand. 

Whether you're painting your 
‘57 Chevy or the broad side of a 
barn, you'll discover 
theres a Wagner 
Power Painter thats 
just right for you. 

And we think 
you'll also discover 
its high time you 
owned one. 


How to 
or 
w-— $ i 
an! 
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Brochures Wwasnen 
Dept.07-06-01 ^x : | 
1770 Fernbrook Lane ~= 


Minneapolis, MN 55441 
Please send your free "How 
to...’ brochures to help me 
learn more about painting 


with a Wagner. Power 
Painters. 


Name 
Address 
City 


State uu Zip 


Allow 4-6 weeks for delivery 


A | 
WAGNER 


The Right Tool for Painting™ 


Giant coal burner 
heats the whole town 


SÖDERTÄLJE, SWEDEN 
Switching from oil to coal can cut fuel 
costs dramatically—especially when 
you burn 16 million gallons a year. 
That’s how much oil this industrial 
town 25 km (16 miles) southwest of 


Stockholm will save by replacing sev- 
eral oil-fired district-heating plants 
with a single, giant coal burner. 
Nearing completion, the Ingelsta 
plant is the first coal-burning station 
built for space heating only. Others 
supply space heat but only as a spinoff 
of their primary function: power gen- 
eration. The plant will supply hot 
water to heat the apartments of 
21,000 people—that’s 90 percent of the 
flats in Sódertálje. Some 750 private 
houses also will be linked up, as will 
the Saab-Scania truck factory, other 


AT AGLANCE, 
BEAUTIFUL. | 


AT CLOSER LOOK, 
MUCH MORE. 


You'll see impeccable workmanship in every detail. Precision made pers. Hand 

mated cutting edges. Fine lustrous finish. Quality you can 
depend on for like-new service year after year. Quality at no premium in price. 
Tools by CHANNELLOCK. Send for free catalog. Channellock, 


honed, perfect 


Pa. 16335 


Tools by 


POPULAR SCIENCE 


Inc., Meadville, 


industrial works, and the neighboring 
communities of Botkykra and Hud- 
dinge. Water heated to 100 degrees C 
(212 F) at the plant will be pumped to 
the users through 160 km (99 miles) 
of insulated steel pipe. 

On the muddy waterfront construc- 
tion site, I gingerly picked my way 
around the massive furnace block and 
towering steel cylinders and craned to 
look up at the 140-meter (459 ft.) con- 
crete chimney. Folke Birkhammar, 
the town’s chief engineer, swept an 
arm toward the three giant boilers. 
“They have a combined output of 360 
MW,” he told me. “At full blast, coal 
consumption will be 19 tons an hour, 
so we've had to be strict about air pol- 
lution.” 

The Ingelsta plant has a unique pol- 
lution-control system. Combustion in 
each boiler is followed by a three- 
stage cleaning process. First, an elec- 
trostatic precipitator separates the fly 
ash. Then the toxic sulfur dioxide is 
neutralized by a wet spray of alkaline 
slurry. Finally, a bag filter traps all 
remaining particles. 

The cleaning equipment added $10 
million to the total cost, Birkhammar 
said, but it will enable the plant to use 
cheap, low-grade coal and still emit 40 
percent less pollution than if it were 
burning low-sulfur oil in conventional 
boilers. 

Although district heating is com- 
mon in Sweden, this is the most ad- 
vanced system here yet—and perhaps 
in the world.—David Scott 


Motorized coal barges (up to 50,000 tons) 
are unloaded by traveling bucket crane (1) 
onto a 600-m (1,969 ft.) enclosed conveyor 
(2) for transport to coal-handling building 
(3). There coal is screened and crushed, 
and any metal is removed. It is then 
weighed and conveyed either to boiler- 
house bunkers (4) or to two underground 
silos (5). Each silo is 70 m (230 ft.) deep 
and 30 m (98 ft.) in diameter and can store 
50,000 m? (1,765,724 cu. ft.) of coal. Pow- 
dered coal is blown into the three boilers 
(6). Fly ash separated from flue gases dur- 
ing cleaning process is collected in silo (7) 
and later sold to be mixed with cement to 
improve strength of concrete blocks. Oth- 
er dry waste collects in silo (8) for dump- 
ing or landfill. 


More horsepower and torque 
than Chevy S-10! 


Ford's Ranger is already the best-selling 
4-cylinder pickup built in America: Now it offers 
V-6 power and performance, too! Rangers new 
2.8L V-6 is available in 4x2 and 4x4 models 


More payload than Chevy S-10. Rangers 1755-lb. 
payload option is the largest of any American- 
built small pickup. 


R. L. Polk & Co. CYTD registrations for 4x2 models 
through October. 1982 


Cer C e RC m e Pe RC 


Ford's new Electronic Engine Control, EEC-IV, con- 
stantly monitors the Ranger V-6 for most effective 


performance. It can 
(EECA 
ceca cb» 


process a million com- 
mands a second! 


Widest choice of 


engines. Only Ranger 4x2 
FORD 
FORD DIVISION 


offers two 4-cylinder gas engines 
and a V-6, plus a new diesel 

that the Chevy S-10 
cant match 


wawar 


Get it together-Buckle up. 


IN THE PALM OF YOUR HAND. 


Here's something you should definitely pack on your the oil level gets too low. An Automatic Decompression 
next campin; fishing trip. It's Honda’s new EX800 system and maintenance free CD Ignition for quick, 
generator. With 800 watts, it's a very powerful lightweight. easy starts. An Automatic Voltage Regulator for steady out- 

The EX800 is ideal for lighting up a campsite, put. Simultaneous AC/DC use. An easy to read fuel gauge 
charging the boat or RV battery, or powering small appli- ^ that lets you know well before you're out of gas. And a 
ances. It's really easy to start. Just flip a switch, pull the USDA approved spark arrestor muffler so it can even be 
cord and you're off and running. And it l as" used in National Parks. 
operates so quietly, hardly anyone will a The next time youre leaving home, but 
know you brought it along. you want to take some comforts along, 

The EX800 offers a full range of carry Honda's EX800 generator. 
superior Honda features that keep -—- Checkthe Yellow Pages for the Honda 


it running for years. [| m - Generator dealer nearest you. 
Including a reliable, Honda four- == 


stroke engine. An advanced Oil Alert™ B r^ 
System that stops the engine before rr S A HONDA 


tormancs t you re owners man your Ine 


STEAM TO 
TURBINE 


WATER FROM 
CONDENSER 


STEAM 
GENERATOR 


«4. SNOC 


—new nuclear-rea 
safety hazard? 


EMERGENCY-COOLANT WATER. 


Coolant water from accumulator flooding 
into older reactor vessels during an emer- 
gency will create abrupt temperature and 
pressure changes, say nuclear-safety crit- 
ics, cracking steel walls or weld joints 
weakened by prolonged exposure to neu- 
trons (inset). In this pressurized-water re- 
actor, water is pumped through core and 
transfers heat to the steam generator. 


Could cooling water 
rupture brittle reactor 


walls? Here are the facts 


By EDWARD EDELSON 
DRAWING BY EUGENE THOMPSON 


"There is a high, increasing likelihood 
that someday soon, during a seeming- 
ly minor malfunction at any of a dozen 
or more nuclear plants around the 
United States, the steel vessel that 
houses the radioactive core is going to 


Lo o eee SSS 


crack like a piece of glass. The result 
will be a core meltdown, the most seri- 
ous kind of accident, which will injure 
many people, destroy the plant, and 
probably destroy the nuclear industry 
with it"—Demetrios L. Basdekas, 
The New York Times, March 29, 
1982. 

Basdekas, a reactor-safety engineer 
with the Nuclear Regulatory Com- 
mission, continued his article to warn 
that radiation is making the metal re- 
actor vessels at some nuclear plants 
brittle. As a result, he wrote, water 
used to flood and cool reactor cores in 


an emergency could cause a meltdown 
instead of preventing one. The cause: 
abrupt changes in reactor pressure 
and temperature—a condition called 
pressurized thermal shock—would 
crack brittle vessels, allowing emer- 
gency water to escape. 

The safety engineer's "piece-of- 
glass" charge quickly focused atten- 
tion on thermal shock: 

@ The NRC commissioners held a 
public meeting. 

@ Rep. Ed Markey of Massachu- 
setts called a congressional hearing. 

Continued 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


LIGHTS: 9 mg. "tar", 0.7 mg. nicotine, 
LIGHTS 100's: 12 mg. "tar", 0.9 mg. nicotine, 
av. per cigarette by FTC method, 


M Edge 
lets you 
shave closer 
than 
foam 


ing Gel F 


at J 
Closer Sha? 
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Buy Direct at 
Factory Wholesale Prices 
Viet Nam Jungle Boot 


Rubber lug sol vulcanized to canvas 
upper. Steel rei — Nylon webbing on 


Available in D Width Only. 


OrderNo. Size 
26300 70 
26301 8D 
26302 
26303 
26304 
26305 
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€ Work on what was supposed to be 
a definitive study of the thermal- 
Shock issue was accelerated by the 
NRC. 

And the kind of debate that has be- 
come quite familiar in recent years 
has predictably erupted. Electrical 
utilities, reactor manufacturers, and 
the Nuclear Regulatory Commission 
say that the pressurized-thermal- 
shock problem is well in hand and 
that the "piece-of-glass" charge is ab- 
surd. Critics say that the nuclear peo- 
ple are talking through their hats be- 
cause there simply isn't enough infor- 
mation available to assess the danger 
of pressurized thermal shock. 

I've recently talked to experts on 
both sides of the question. At the mo- 
ment there are no pat answers. But 
information about the hazard of ther- 
mal shock is accumulating steadily. 
Here is what you need to know. 

Pressurized thermal shock has been 
widely publicized only recently. But 
inklings of a problem emerged in the 
1960s. 

At one power-plant reactor, a work- 
er peered into a video monitor and 
manipulated a robotic arm down into 
the radioactive water of a 40-foot- 
high reactor vessel. He slowly fished 
out a small basket hanging near the 
thick metal wall of the reactor. Inside 
the basket was a jumble of pencil-size 
steel bars, each alloyed with various 
metals and each bearing a V-shaped 
notch. 

At a nearby test area, he carefully 
unloaded his irradiated catch behind 
shielded-glass windows. Deft maneu- 
vers with another robotic arm posi- 
tioned each steel bar under a wedge- 
shaped hammer. Then, as samples 
were cooled or heated, he pushed a 
button, and the hammer slammed 
into the notches. 

This routine Charpy test (named 
for its developer) yielded expected re- 
sults: At lower temperatures, where 
metals become brittle, samples broke 
easily. Higher temperatures—like 
those in your kitchen oven—made the 
steel more ductile. Heated steel sam- 
ples absorbed more hammer energy 
before snapping. 

But something unexpected occurred 
when the worker slammed his test 
hammer onto bars alloyed with tiny 
amounts of copper. The steel—even 
warmed—broke easily. He raised the 
temperature. Still the brittle bars 
snapped. Finally at about 300 degrees 
F, the bars became ductile instead of 
brittle. The presence of copper seemed 
to be producing strange results. Soon 
workers at other power and research 
reactors discovered the same unex- 
pected embrittlement. 

What puzzled everyone was the 


speedup of embrittlement because of 
the presence of copper, not the results 
of the standard Charpy tests on ex- 
posed metal samples. This tech- 
nique—gradually changing metal 
temperatures and measuring how 
much hammer energy the metal can 
absorb without breaking—actually 
tests radiation damage. Radiation 
tends to make all metals brittle; irra- 
diated metal must be raised to a high- 
er temperature before it will become 
ductile. This shift in the transition 
temperature from brittle to ductile is 
a measure of radiation damage. 
Nuclear researchers, aware of met- 
al embrittlement, had earlier exposed 
samples to intense radiation. But the 
surge of reactor construction begin- 
ning in the 1960s found engineers 
without enough reliable data. To an- 
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swer questions about long-term radia- 
tion effects on metal, baskets of Char- 
py samples had been positioned in 
early reactors. 

The principal cause of embrittle- 
ment was known to be neutrons, the 
atomic particles emitted by nuclear 
fission in the reactor core, colliding 
with metal in the reactor. “It’s like 
billiards,” says one expert. “Although 
metal atoms are much heavier than 
neutrons, when a high-energy neu- 
tron collides with a metal atom, the 
neutron forces the atom from its lat- 
tice—the geometric array of atoms." 

The Charpy tests of the 1960s re- 
vealed that just a little copper in a 
steel alloy hastens embrittlement. 
Since that time, though, researchers 
have been uncertain why the pres- 
ence of copper hastens radiation dam- 
age. Theodore U. Marston, who works 
on thermal shock at the Electric Pow- 
er Research Institute in Palo Alto, 
Calif, says there's now strong evi- 
dence that neutron bombardment 
makes the copper clump together. 

"Copper starts out in a solid as 
atoms fairly evenly distributed. Un- 
der radiation the atoms tend to come 
together as copper particles," he said. 
New instruments that let researchers 
see atoms within metals show this 
clumping effect, Marston says. 

As the first discoveries of brittle ir- 
radiated steel containing copper be- 
came known, anxiety began to spread. 
How much copper was in the steel-al- 


loy walls of reactor vessels across the 
country? Reactor-vessel manufactur- 
ers and utilities began leafing 
through old files to find what informa- 
tion they had about the copper con- 
tent of metals in reactors. 

Records showed that there was. 
some copper in the vessel walls them- 
selves. “We used a lot of auto stock,” 
explained Marston. “When you melt 
it, you can’t get all the wiring out.” 

But welds in vessel walls were the 
real problem. Before the industry re- 
alized what was happening, which 
was about 1972, spools of copper-coat- 
ed welding wire were routinely used 
for these welds. “The copper was used 
to prevent rust,” noted Stephen H. 
Hanauer, director of safety technolo- 
gy at the NRC. “Someone probably 
got a $10 prize for the suggestion.” 

Reactor builders switched to nickel- 
coated electrodes, but they couldn’t 
replace the welds in older reactors. 
When I visited Marston last winter, 
the significance of those welds be- 
came clear. On his desk was a slab of 
metal that looked like a paperweight 
gone wild. I thought it was eight 
inches wide. But it was really eight 
inches thick—the thickness of a reac- 
tor-vessel wall. The weld was a yel- 
lowish stripe in the steel, tapering 
from three inches thick on one side to 
two inches on the other. Marston told 
me that it can take three weeks of re- 
peated passes with electrodes to com- 
plete one of those welds. That type of 
weld, engineered to be a powerful 
bond between huge steel sections of 
reactor vessels, contained enough cop- 
per to become a potential hazard 
instead. 

Interest in reactor-vessel embrittle- 
ment heated up in 1977, Marston re- 
calls. There was trouble with the 
sample holders in a reactor built by 
Babcock and Wilcox, one of the major 
suppliers, he says. Vibration kept 
knocking them loose. All the samples 
were taken out, and “it looked: worse 
than we thought,” Marston said, indi- 
cating that embrittlement was pro- 
gressing faster than expected in the 
test samples. 

Added to this continued confirma- 
tion of embrittled-metal samples and 
copper contamination of vessels was 
an event the following year that, for 
some, increased the alarm. 

On March 20, 1978, a worker at the 
Rancho Seco nuclear generating plant 
near Sacramento, Calif., dropped a 
light bulb into an instrument panel. 
The panel shorted out and the plant’s 
instruments went haywire, flashing 
fake signals to the control systems. 
Rancho Seco’s emergency cooling sys- 
tem kicked into operation. Cold water 
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flooded into the reactor, dropping the 
temperature from 582 degrees F to 
285 in a little more than an hour. 

Pressure inside the reactor vessel 
first dropped from the normal 2,200 
pounds per square inch to under 1,600 
psi. Then, as high-pressure water 
pumps were triggered, the pressure 
went back over 2,000 psi. With no re- 
liable instrumentation to guide them, 
control-room technicians kept the 
cold water flowing, maintaining the 
combination of unexpectedly low tem- 
perature and high pressure for sever- 
al hours. 

The Rancho Seco “transient,” as nu- 
clear engineers call it, made it clear 
that pressurized-water reactors were 
susceptible to abrupt changes in tem- 
perature and pressure. Could any 
pressurized reactors already have 
small cracks? And could vessel walls 
containing such cracks, subjected to 
sudden changes of temperature and 
pressure during an accident, then 
rupture, draining the coolant water 
and producing a catastrophic melt- 
down of the core? 

The truth is that nobody knows for 
certain. Calculations indicate that 
under pressurized-thermal-shock con- 
ditions, a reactor vessel will fail only 
if cracks of a certain dimension are 
present on the inside wall. Inspec- 
tions throughout the industry have 
used ultrasound and other nonde- 
structive testing methods and thus 
far have found no such cracks. Indus- 
try representatives say they are rea- 
sonably confident that no cracks are 
there. Critics say the inspection 
equipment isn’t good enough to detect 
the cracks. The NRC says its analyses 
assume that some cracks exist, no 
matter what inspections show. 

Richard Cheverton of the Oak 
Ridge National Laboratory, whose 
team has performed many of the ther- 
mal-shock analyses, says assump- 
tions about weaknesses in nuclear 
power plants had to be made. Take 
the critical issue of cracks in the reac- 
tor-vessel walls. “It’s difficult to look 
for flaws after the reactor is in opera- 
tion, and it’s still a question of how 
good a job one can do,” Cheverton 
said. “It’s not clear yet whether some 
of the shallow flaws that can get us 
into trouble can be found with accura- 
cy, so we tend to assume that the 
flaws will be there.” 

But Richard J. Sero, who heads a 
program on thermal shock for Wes- 
tinghouse (a major plant builder), 
maintains that there is growing evi- 
dence to support the belief that the 
cracks aren’t there. Engineers often 
inspect working-reactor vessels with 
ultrasound equipment, whose echoes 
are analyzed to detect anything 


unusual in the vessel wall—a crack, 
an inclusion of different material 
in the metal, an unevenness in the 
surface. 

Ultrasound inspection is complicat- 
ed somewhat by the fact that reactor 
vessels have a %-inch-thick clad- 
ding—a permanently bonded layer—of 
stainless steel on the inside surface 
that can produce false echo patterns. 
But that's not an insuperable prob- 
lem. Sero says he's impressed by the 
sensitivity of the equipment. 

"We've done about a half-dozen full- 
vessel inspections," Sero said. "You do 
pick up what we call ‘indications’—as 
many as 20 in some vessels. When you 
pick up any anomalies at all, you 
must look at your pre-service inspec- 
tion to see if they existed before and 
what size they were. 

"We've found that the equipment 
can pick up things like layers in the 
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cladding," Sero continued. "When 
we've gone to the inspection reports, 
we've found that there are layers in 
the cladding at the same depth of the 
indication. Our conclusion is that in 
all the inspections we've done, we 
haven't found any indications that we 
can't resolve as inclusions of different 
material or layers." 

Sero says Westinghouse gained 
confidence in the inspection results 
when one test showed a gouge on the 
outside wall of a reactor vessel. "We 
were able to get pictures of the reactor 
vessel that were taken before it was 
installed," he said. "We found that it 
was a gouge that existed before it 
went to the plant." A sample of a ves- 
sel wall containing a crack is used to 
calibrate instruments. 

The NRC recently released a de- 
tailed study on pressurized thermal 
shock and reactor safety. If you really 
want a good fight, ask people about 
the reliability of those safety esti- 
mates. The method the NRC and the 
industry uses is called probabilistic 
risk assessment. It's designed to get 
around a rather impressive lack of 
concrete evidence. All the calcula- 
tions about pressurized thermal 
shock, for example, are based on just 
eight events that have occurred at nu- 
clear plants, including the Rancho 
Seco transient and the most famous 


incident of all, Three Mile Island. 

In a probabilistic risk assessment, 
you estimate the likelihood of an 
event that initiates a transient, then 
estimate the likelihood of the reaction 
to that event, the reaction to that re- 
action, and so on down the line. 

Westinghouse, for example, has a 
computer analysis that starts with 17 
possible initiators and runs through 
event trees to more than 8,200 end 
points. The NRC has done the same 
thing. Its numbers come out more or 
less in agreement about the risk of 
thermal shock. But there are inevita- 
ble differences of opinion about the 
value of those calculations, which 
Show that although there is no clear 
and present danger, corrective action 
should be taken at some reactors to 
reduce the hazard of thermal shock. 

Not everyone agrees with the calcu- 
lations. "The NRC may consult its 
Ouija board and come up with a num- 
ber,” said Robert Pollard of the Union 
of Concerned Scientists, "but the er- 
ror bands on it are so large that it's 
essentially useless." 

That's not exactly so, says Chever- 
ton of Oak Ridge. "It's possible to esti- 
mate what the uncertainty in the 
analysis is, and you have to live with 
that uncertainty," he said. "But you 
take the conservative end of it and 
work with that." 

A lack of data is more or less con- 
ceded all through the NRC report. 
"Perhaps the most significant uncer- 
tainty in the treatment . . . is that 
there are known low-frequency poten- 
tial over-cooling events much more 
severe than those that have oc- 
curred," the report says at one point. 
"Because these events have not oc- 
curred, they have not been taken into 
account in the frequency distribu- 
tion." In other words, it's tough to pre- 
dict the possibility of something that 
has never happened. In another sec- 
tion, the report notes "substantial un- 
certainties" in some estimates and 
calculations that are uncertain by 
“plus or minus at least two orders of 
magnitude, a broad band of uncer- 
tainty, indeed." 

What else can we do? the NRC peo- 
ple ask. "It isn't well defined, but it's 
the best information we have," said 
the NRC's Hanauer. 

Your best is none too good, the crit- 
ics say. They point out that the prob- 
abilistic-risk-assessment technique is 
the same one used in the famous Ras- 
mussen report of 1974, in which a 
team headed by MIT professor Nor- 
man Rasmussen calculated the risks 
of nuclear accidents. Rasmussen came 
up with some comfortingly low-risk 
figures. Just last year, though, the 
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NRC looked over the operating data 
that have accumulated since then and 
concluded that the odds of a nuclear 
accident occurring calculated by Ras- 
mussen were low by a factor of 30. 

Hanauer says that risk calculators 
have learned a lot from Rasmussen’s 
pioneering effort. “He kissed off 
earthquakes in two pages and floods 
in two lines,” Hanauer noted. Taking 
one volume of a shelf-long safety as- 
sessment of the Indian Point reactor 
near New York City, Hanauer point- 
ed out that earthquakes and floods 
were toward the top of the list of risks. 
The NRC has learned to include such 
risks in its risk assessments, Hanauer 
says. 

But Basdekas dismisses the report 
as “the quantification of wishful 
thinking.” And George Sih, director of 
the Institute of Fracture and Solid 
Mechanics at Lehigh University, says 
that the impressive report is built on 
a foundation of sand. 

“The samples they study are five 
inches long, and the vessels are 500 
inches long,” Sih said. “The sample is 
very thin, and the vessel is eight 
inches thick. We don’t know how to 
transfer small-sample data to the de- 
sign of large-scale structural compo- 
nents. The scaling effect in size and 
also the scaling effect in time are 
among the most difficult questions we 
have.” 

If critics think the NRC has been 
too speculative, industry believes the 
report is too conservative. You can ar- 
rive at just about any conclusion you 
want by putting in the appropriate 
numbers, Marston says. “By changing 
the assumptions,” he explained, “I 
can show that one of these things has 
no useful life at all or a lifetime of 30 
to 40 years.” The NRC consistently 
takes the most conservative numbers 
for its estimates, he says. 

One of the key factors that the 
NRC’s experts looked at was the tran- 
sition temperature at which a piece of 
metal stops being ductile and becomes 
brittle enough to break easily. A cru- 
cial part of the NRC report was to set 
a point at which this transition tem- 
perature in a given reactor would be 
cause for concern. The report sets the 
danger point at 300 degrees F for ver- 
tical welds, 270 degrees for horizon- 
tal ones. 

Higher transition temperatures are 
worse, since the reactor vessel must 
be maintained at these temperatures 
if the effects of brittle metal are to be 
avoided. The original standard for nu- 
clear reactors was no more than 200 
degrees F. The temperature is higher 
for vertical welds because pressure 
tends to force the welds out, increas- 
ing the possibility that a crack 
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will break through the vessel wall. 
Determining a transition tempera- 
ture depends on the composition of a 
metal, the amount of radiation it re- 
ceives, and, most controversially, the 
Stresses to which it is exposed. The 
NRC staff used a formula to predict 
how assumed pre-existing cracks 
might extend into the vessel wall. 
As a result of tests on the rate of 
embrittlement at various plants, the 
NRC predicted when some of them 
will reach a danger point. All things 
considered, the NRC report reached a 
reasonably comforting conclusion. It 
listed 40 pressurized-water reactors 
in which pressurized thermal shock 
was an issue. "If no one does any- 
thing, we've got one reactor that's in 
big trouble, four others that are a lit- 
tle behind it, and four that are in a 
mild kind of trouble," Hanauer told 
me. "The rest of them will not reach 
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the screening criterion [the transition 
temperature] during the anticipated 
life of the plant." 

The "big-trouble" generating plant 
is the H. B. Robinson 2 reactor of Car- 
olina Power and Light. Hanauer cal- 
culated that if nothing were done, it 
would reach the transition-tempera- 
ture criterion in September of 1987. 
Turkey Point 3 and 4 in Florida get 
there in 1988; Calvert Cliffs 1 in 
Maryland gets there in 1989; and Fort 
Calhoun in Nebraska arrives in 1990. 
Rancho Seco, Maine Yankee, Oconee 
2 in South Carolina, and Three Mile 
Island 1 arrive in the 1990s. Every- 
thing else is 21st century, Hanauer 
says. 

Reactor manufacturers accepted 
those numbers without too much ar- 
gument. “Their conclusions are more 
or less in line with ours,” said Sero of 
Westinghouse. Sero says that Wes- 
tinghouse thinks the NRC could set 
its transition-temperature numbers 
about 30 degrees lower, but he isn’t 
arguing with the basic premises of the 
report. 

Nuclear critics are. They center 
their fire on the vast number of as- 
sumptions that had to be made in the 
report because information about the 
probability of different events occur- 
ring and about the reliability of safety 
systems simply isn’t available. Rep. 


Markey’s reaction, for example, was 
that the risk-assessment technique 
was “like predicting the winner of the 
World Series after the first exhibition 
game.” 

There's also a lot that the utilities 
and manufacturers can do to lessen 
any possible danger, industry experts 
say. One easy step is to reshuffle the 
fuel elements in the reactor core, 
putting older fuel elements, which 
emit fewer neutrons, close to the ves- 
sel wall. “It’s easy and cheap to reduce 
neutron flux by a factor of two,” ac- 
knowledged Hanauer. 

Critics say that repositioning the 
fuel elements isn’t enough. They want 
American utilities to reduce neutron 
exposure even further by inserting 
dummy fuel elements next to the ves- 
sel wall. That’s been done at two reac- 
tors in West Germany and one Rus- 
sian-built reactor in Finland. But 
utilities are reluctant to take the re- 
duction in generating capacity that 
dummy fuel elements bring. 

There are many other steps that 
can be taken, Marston said. One is the 
marvelously simple measure of heat- 
ing the emergency cooling water to re- 
duce thermal shock. Keeping the 
emergency water supply at 120 de- 
grees F rather than room tempera- 
ture is cheap and effective, Marston 
says. Thermal shock can also be re- 
duced by adding controls to throttle 
back the automatic-feedwater system, 
he notes. 

Improved training for reactor oper- 
ators is another industry option. The 
idea is to get them ready for all the 
problems that could lead to a signifi- 
cant transient, then avoid the se- 
quences that end in serious trouble. 

The last resort is annealing. The re- 
actor would be shut down, all the fuel 
elements would be removed, and the 
vessel would be heated to 850 degrees 
F for a week. A study done by Wes- 
tinghouse for the Electric Power Re- 
search Institute concluded that an- 
nealing would make the vessel walls 
young again. The process isn’t cheap. 
One report cited costs of $60 million 
or more for a single reactor, including 
the price of the electricity that the 
plant did not generate during the 
treatment. 

No one is thinking about annealing 
right now. Instead, utilities and man- 
ufacturers are making detailed stud- 
ies of all the factors affecting the ther- 
mal-shock issue for individual plants. 
The NRC report has asked for such a 
plant-specific report at least three 
years before a reactor reaches its 
screening criterion for danger. 

For the Robinson 2 reactor, the re- 
port would be due in 1984. Carolina 
Power and Light is hard at work, says 


Thomas S. Elleman, who is in charge 
of nuclear safety. The vessel wall has 
been inspected, and no cracks were 
found. New training for reactor per- 
sonnel is under way. The company is 
studying a proposal to heat the emer- 
gency water supply. 

Neutron exposure has been reduced 
by putting the older fuel elements 
next to the reactor wall. How much 
extra time will the program buy? “It’s 
premature to speculate about that,” 
Elleman said. 

There’s no panic at the NRC, the 
manufacturers, or the utilities. The 
problem is well understood, Chever- 
ton says, and the Oak Ridge analysis 
indicated that even if worse came to 
worst, a reactor vessel would not 
break wide open. “Even though the 
inner portion is brittle, the outer por- 
tion still is relatively tough because 


the radiation damage is attenuated 
through the wall," Cheverton said. “A 
crack might be driven through the in- 
ner part, but it tends to arrest at the 
outer part.” 

But that assessment could easily be 
wrong, says Pollard of the Union of 
Concerned Scientists. “There’s no dis- 
pute that current emergency systems 
would not be able to cope with a frac- 
ture of the reactor vessel,” he said. 
“For other problems, you can make a 
reasonable argument that you have 
some defense in depth. The defense- 
in-depth philosophy disappears when 
you talk about pressurized thermal 
shock.” 

The real problem, Pollard says, is 
that the nation’s nuclear regulators 
and the manufacturers allowed a ma- 
jor construction program to roar 
ahead without considering the range 


of unknown dangers that lay before 
them. 

“The Atomic Energy Commission 
went forward with all this undue opti- 
mism,” complained Pollard, who re- 
signed from his job as a regulator 
years ago in disgust. "Now we're ina 
position where nothing can be done to 
correct the mistakes without causing 
someone undue harm. I expected 
them to do the job back in the 1960s. 
Now everyone but the nuclear indus- 
try has to suffer." 

"My perception is that the problem 
is well in hand,” said Westinghouse's 
Sero. "We have significant research 
programs under way, we are putting 
significant money and engineering ef- 
forts into it, and we have a firm un- 
derstanding that is going to improve, 
which will show that our predictions 
were very conservative." ud 


How Havoline Supreme's 9 additives 
help you get the most out of your car. 


Havoline Supreme with 
Texaco-developed additives, 
including a built-in friction 
fighter, protects engines 
against wear, rust, and bearing 
corrosion—and helps prevent 
acid, sludge, and varnish 
deposits. 

What's more, Havolines 
multigrade rating offers 
wide-temperature range 
convenience for year-round 
protection. 

Havoline's protection 
is proven. 

The final test of a motor oil 

comes under actual driving 


conditions. 
Havoline Supreme 
has proven it 
delivers the kind of 
protection needed 

in tough, high- 

speed state trooper 

cars and severe 

stop- and-go 

driving in New York City taxis. 
Havoline helps save 
gasoline. 

Fuel economy tests proved it. 
Compared to a conventional 
motor oil, Havoline Supreme, 
with its special friction-fighting 
additive, helps save gasoline. 


Havoline is 
diesel tested. 
If you own a 
diesel, we have 
good news. 
Havoline 10W-30 
has the API-SF/CC 
rating required by 
most engines like 
yours. And it's been 
proven in punishing diesel- 
powered taxis. 

Engine protection and 


improved mileage. P AN 


They come together. 
Thanks to Havoline 
TEXACO 
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Supreme. 


The range of savings is 

. dramatic. ..up to $4000 ona 
wide selection of Prospector 
option packages specially 
created for these and many 
other '83 Ram Tough trucks. 
Andthey are options most truck 
owners prefer. For example: 
RAM PICKUPS. SAVE $1000! 
Select light package—bright 
rear bumper, wheel covers 
and low-mount mirrors—30- 
gallon fuel tank—oil and 
temperature gauges with trip 
odometer—tinted glass— 
intermittent wipers—Ram 
hood ornament—AM radio— 
Royal SE decor—air condi- 
tioning. With special Dark 
Brown metallic two-tone paint. 


"Limited warranty co 
components plus out 
years or 50,000 


Get Ram Toug 


RAMCHARGER. SAVE $10007 
Start with convenience 
package—digital clock—oil 
and temperature gauges— 
trip odometer—sunscreen 
glass— bright grille and hood 
ornament— bright low-mount 
mirrors and wheel covers. 
Add Royal SE decor—front 
bumper guards—AM/FM 
stereo w/electronic tuning— 
special Dark Brown metallic 
two-tone paint—air condi- 
tioning—power door locks 
and windows—speed control. 


RAM WAGONS. SAVE $10007 
Choose the convenience 
package—bright front and 
rear bumpers—digital 
electronic clock—36-gallon 
fuel tank—oil gauge and 
odometer— bright grille and 
quad headlamps with 


rs engine and powertrain 
ody rust-through for 
hichever comes first, 


h values during 


. DODGE PROSPECTOR DAYS! 


halogen high beams—bright 

wheel covers and low-mount 
mirrors—bumper guards and 
nerf strips—Royal SE decor— 
AM/FM stereo radio (manual) 
—air conditioning. With 
special Dark Brown metallic 
two-tone paint. 


RAM VANS. SAVE $575 
Choose hi-back bucket seats 
—tinted glass—convenience 
package—3é6-gallon fuel 
tank—full gauges— bright low- 
mount mirrors, wheel covers, 
front and rear bumpers— 
intermittent wipers—exterior 
appearance package —AM 
radio. With special Dark 
Brown metallic two-tone paint. 


RAMPAGE. SAVE $200... 
ONLY TRUCK IN AMERICA 
WITH 5-YEAR/50,000-MILE 
PROTECTION PLAN? Get 
white side wall tires—light 
package- dual remote 
mirrors— power steering—AM 
radio—cargo box side rails. 


RAM 50. SAVE $4125! ON 
AMERICA'S LOWEST-PRICED 
PICKUP"* Choose two-tone 
tape—bright step bumper— 
low-mount mirrors—box top 
molding—sliding window— 
clock—wheel trim rings. 


PS| Whats News 


Popular 


S lence 


| continue to be astonished by computer 
developments. Computers are getting 
smaller, cheaper, and more powerful—all 
at the same time. A recent piece in Scien- 
tific American began with this amazing 
statement: “If the aircraft industry had 
evolved as spectacularly as the computer 
industry over the past 25 years, a Boeing 
767 would cost $500 today, and it would 
circle the globe in 20 minutes on five gal- 
lons of fuel. Such performance would rep- 
resent a rough analog of the reduction in 
cost, the increase in speed of operation, 
and the decrease in energy consumption 
of computers." 

The latest result of this incredible 
Progress appears on the cover of this is- 
sue. It is the Radio Shack model 100 com- 
puter, and it’s an amazing piece of hard- 
ware. It can run essentially any kind of 
program you may need-filing, bookkeep- 
ing, BASIC, etc.—and has a built-in word 
processor and liquid-crystal screen that 
displays eight lines of 40 characters each. 
It's portable, so you can work anywhere. 
And you can send the results to a central 
computer over the telephone or print 
them out when you get home. It is a mar- 
velous machine. 

Maybe even more important, it is clear- 
ly the first of an entirely new class of com- 
puters. Members of this class will have 
full-size keyboards (essential for word 
processing and many other functions) 
and all the logic and random-access 
memory you need. (The current entries in 
this new class have somewhat less mem- 
ory than the 64K now becoming standard 
on many home machines, but bringing 
that up is just a matter of time.) We expect 
to see a lot more machines of this type, 
and we'll report on them as they come 
along. In the meantime, you can begin 
coming up to speed on this new category 
of hand-held computers by turning to the 
piece in this issue. 


Palmdale revisited—again 


A couple of months ago in this space [PS, 
April] | reported that the mysterious Palm- 
dale bulge may have been a mistake. Per- 
haps it was nothing more than systematic 
measurement error. 

Maybe so, but a new article published 
in Science has yet another possible expla- 
nation. A group of geophysicists from the 
U.S. Geological Survey in Menlo Park, 
Calif., has been making careful measure- 


ments of three different qualities: gravity 
variations, strain in the Earth's crust, and 
changes in elevation. Each of these could 
reveal a crustal rise, and each can be sub- 
ject to certain errors. In addition, the three 
different kinds of measurements are total- 
ly independent of each other. They were 
made over a period of five years in three 
different spots: Tejon Pass, Cajon Pass, 
and the infamous Palmdale. The striking 
results were that all three indicated simul- 
taneous rises and falls in all three differ- 
entareas. Furthermore, they did not show 
a single bulge (such as the Palmdale 
bulge) but a movement up and down ev- 
ery few years. The rapid fluctuation, in 
fact, prompted Science to title its article 
Mesa California Bulge or Does It Jig- 
gle?" 

One more point: The uplift of the origi- 
nal Palmdale bulge was measured at an 
astonishing 35 centimeters—a little over 
one foot. The new measurements show a 
rapid jiggle of only between five and 15 
centimeters. But maybe, say the investi- 
gators, the original Palmdale bulge of 35 
centimeters can be accounted for partly 
by the measurement errors cited before 
and partly by the new, more-rapid up- 
and-down motion. 

There is an important lesson in this sto- 
ry, no matter what the ultimate outcome. 
Science is often thought of as a series of 
discoveries, each pointing out some facet 
oftruth. In practice, scientific truth usually 
turns out to be more complex than it 
seemed at first. Almost nothing of impor- 
tance is learned in one gulp. Bits and 
pieces of evidence begin to add up to sup- 
port a certain hypothesis; others seem to 
weaken it. Eventually, the shaky truth be- 
gins to appear, which in turn is tuned, 
modified, and refined by additional evi- 
dence. Eventually, it all begins to fit into a 
larger pattern. 

Here's how that works in the current 
case. We don't know for sure what is 
causing the Palmdale bulge—in fact, at 
this moment we're not really sure it hap- 
pened at all. But the evidence adds up bit 
by bit, and ultimately a better understand- 
ing of earthquakes, what causes them, 
how they can be predicted, and—per- 
haps—how they can be prevented or con- 
trolled will emerge. The endlessly fasci- 
nating thing about science is not the re- 
sults that flow in bit by bit but rather the 
grand synthesis, the adventure of watch- 
ing the piecemeal developments, the 


dead ends, the putting together, and, fi- 
nally, the understanding of some hereto- 
fore mysterious area of the universe. To 
me, the stories of tracking down nature's 
secrets have always been by far the most 
intriguing detective tales ever written. 


Cheaper solar cells? 


We've reported several times [PS, April 
‘78; April '81; April '82] on amorphous sil- 
icon solar cells. They offer much promise, 
since they would be far cheaper to 
produce than the standard crystalline sili- 
con solar cells that have been around for 
years. Now there are several pieces of en- 
couraging news. RCA announces that it 
has produced an amorphous cell with an 
efficiency of slightly better than 10 per- 
cent. Ten percent is the figure set by the 
Department of Energy as the limit at 
which a photovoltaic cell could become 
economical for electric utilities as basic 
generating devices. 

There is a problem with the device. It is 
very small: only about one square centi- 
meter (0.16 sq. in.). And for reasons not 
understood, efficiency slips when you try 
to make the cell larger. But researchers 
are working on it. 

At the same time, Energy Conversion 
Devices—the company founded by Stan- 
ford Ovshinsky, the early champion of the 
amorphous semiconductor years ago 
when most researchers didn't take it seri- 
ously—has announced a 9.2 percent effi- 
ciency and has joined forces with the Jap- 
anese company Sharp to produce the 
cells, mostly to power small devices such 
as watches and calculators. 

Finally, Chronar, of Princeton, N.J., 
says it has made amorphous cells for less 
than $2 per peak watt of generating ca- 
pacity. That's still more than the 70 cents 
per watt DOE says is necessary for photo- 
voltaic power to be competitive. But it's a 
lot less than the $6 or so now achieved by 
crystalline solar cells. Progress is slow, 
but there is progress. 


Üvé 


Editor-in-Chief 
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Lightning crackles spectacularly over Albuquerque, N.| 


Rockets fired into storms tap 
bolts of electricity five times 
hotter than the sun's surface 


By RAY NELSON 
PHOTOS BY THE AUTHOR 


Socorro, N.M 
It's late afternoon. Dark, heavy storm clouds form above 
me over the Magdalena Mountains. I'm inside a small 
steel trailer, monitoring a radio and waiting to photograph 
lightning. 

There's a brief flash, then distant rumbling thunder 
somewhere along the 10,600-foot-high ridge line. Cold 
rain begins to fall as lightning strikes become closer and 
more frequent. Windblown hail bangs violently on the 
trailer. Suddenly, a brilliant flash illuminates the trailer's 
darkened interior. Accompanying the flash is a bone-jar- 
ring crash of thunder, with the terrible crackling noise 
audible during a close strike. 

The mountains are alive with electrical violence. But at 
the moment it's of no photographic interest to me. The 
lightning I want to film is about to be artificially triggered 
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Triggered 
lightning 


—science unleashes 


monster bolts for 
aircraft safety 


75 miles from a unique mountaintop lab for atmospheric research. 


trailer. U.S 
participat- 
Langmuir 


by a team of French scientists in a nearby 
Air Force and Boeing representatives are 2 
ing in these experiments at New Mexico Tec 
Atmospheric Research Laboratory 
Although a broad range of atmospheric research is con- 
ducted at Langmuir, one of the most intriguing—and visu- 
ally spectacular—projects involves gathering data on 
lightning during direct strikes. Data obtai from these 
studies, still being analyzed, can be used to update and 
improve standards used to protect aircraft from lightning. 
As aircraft rely more and more on built-in computers for 
flight performance, engineers are concerned about light- 
ning strikes scrambling critical data. Although metal 
skins on conventional aircraft provide electromagnetic 
shielding, newer graphite-plastic planes [“Advanced-De- 
sign Lear Fan 2100," PS, June '81] may be vulnerable. 
Tests with artificial lightning on aircraft models [PS, May 
'81] supply useful information about design wee 
But the relatively new technique used at Langmuir helps 
analyze the awesome impact of direct lightning strikes. 
This technique, about to be demonstrated before me, 
triggers lightning by firing a rocket trailing a wire into a 
thunderstorm. My radio crackles: "Langmuir Lab, we re- 
Continued 


White-hot lightning explodes around test cylinder and tower. 
Red line (above, left) is path of triggering rocket. Smoke from 
rocket drifts in wind as burning pieces of wood fall (right). 


Lightning cylinder hung from 60-ft. Langmuir Lab tower cap- Windblown flash produces a ribbon effect because of sideways 


tures bolts triggered by rockets trailing a wire. A spark gap on displacement of flash components. Individual return strokes are 
the cylinder is adjusted to simulate natural strikes on aircraft. visible in the flash, running yo-yo-like along the channel. 
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Solid-black-powder rockets are prepared for loading on launch 
poles. French hail-suppression rockets now capture lightning. 


Experimental aircraft that's used to measure electrical charges 
within thunderclouds looks like a large red-and-silver insect. 


-t 


Instrumented balloon prepared for flight didn't survive its maid- 
en voyage above Langmuir Lab. It was destroyed by lightning. 
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quest a five-minute window to fire rockets," says a techni- 
cian. Seated behind a firing console, the technician moni- 
tors his electric-field instruments to determine when at- 
mospheric conditions are best for launch. When a digital 
readout reads — 10, it means enough electrical charge—10 
kilovolts across each meter of air—has accumulated in the 
atmosphere above us. 

Overhead, the storm clouds are like a dam about to 
burst. Fingers of low-current electricity called "stepped 
ladders" probe downward, establishing patterns for natu- 
ral lightning to short-circuit the cloud and earth. 

The technician begins a five-second countdown. Then, 
some 200 yards from my trailer, a bright blue-and-yellow 
rocket whooshes upward. Airborne only a few seconds, the 
rocket and wire trailing behind it are hit by lightning. 
There's a single brilliant shaft of white-hot electricity. The 
flash lasts only about 0.8 second, but it seems to stand and 
vibrate in the air much longer. The strike brings down a 
charge of 100 coulombs (one coulomb is one amp flowing 
one second) and has a peak current of 35,000 amps. 

In the first 100 milliseconds, dozens of return strokes 
race yo-yo-like along the lightning channel at about half 
the speed of light. These strokes, which produce the flick- 
ering effect seen in ordinary lightning, are followed by 650 
msec. of longer-duration continuous current. It's this long- 
lasting, low-current (100 to 200 amps) part of the flash 
that can cause forest fires. 

The flash vaporizes the rocket's thin steel wire. With a 
loud crack, the lightning strikes a research tower connect- 
ed to the wire. Dangling from this tower is a 39-foot-long 
aluminum cylinder. It's designed to be struck by lightning. 
The cylinder, dubbed the lightning-strike object, is an Air 
Force experiment that simulates an aircraft fuselage be- 
ing struck in flight. As the triggered lightning flows down 
the cylinder, its sensors record electric and magnetic-field 
data that will be used to make future aircraft safer. 

Physicist Rich Richmond of Wright Patterson Air Force 
Base is studying the magnitude of currents flowing along 
the cylinder, the wave shape of those currents, and the 
distribution of magnetic and electric fields. 

The Air Force may apply this data to its new graphite- 
plastic aircraft designs. "Composite material opens up the 
inside of the aircraft to electromagnetic changes," says 
Richmond. "With the cylinder, we're studying direct- 
strike characteristics and the direct-strike threat to air- 
craft." 

Boeing's Preston Geren is also involved in Langmuir re- 
search. "For reasons of improved fuel economy and flight 
efficiency," he said, "computers are becoming more in- 
volved in the control of aircraft." Future computerized air- 
craft, Geren said, may require additional protection. 

A comprehensive study of lightning’s fundamental prop- 
erties to help provide this protection is long overdue. Ac- 
cording to Richmond, standards used for protecting air- 
craft electrical systems from lightning strikes are based on 
standards developed 20 to 30 years ago for utilities' elec- 
tric-power lines. At that time, equipment used to measure 
the range of frequencies present in lightning limited the 
standard to about one million cycles (one MHz). But the 
Air Force is concerned with much higher frequencies (10 to 
15 MHz) since its newest hardware, such as the F-16 fight- 
er and cruise missile [PS, Oct. '81], is most susceptible to 
them: The physical lengths of these aircraft make them 
"antennas" for energy at these frequencies. 

Today's digital test equipment can easily map the fre- 
quency distribution of energy in lightning strikes. And if 
engineers can anticipate the characteristics of electrical 
glitches from strikes, they can redesign airborne genera- 
tors and take other measures to make aircraft safer, Rich- 
mond predicts. m 


To fit in your pocket or your briefcase, these hand-held portable 
computers are, from top to bottom: Epson HX-20, Radio Shack 


Don't be fooled by size: 
These portable units 
feature full keyboards 


and impressive memories 


By GORDON MC COMB 
PHOTOS BY GREG SHARKO 


Calculations? No problem. Just punch 
in the numbers. Programming? Sure, 
all these computers are programma- 
ble in BASIC. Word processing? Start 
typing: Enter, retrieve, edit, and 
move text as you would on any com- 
puter. When you're finished, they'll 
place your prose permanently on pa- 
per or send it over the phone line us- 
ing a built-in modem. 

You're looking at the newest gener- 


100, Teleram 3000, Hewlett-Packard 75, Sharp PC-1250 (in op- 
tional printer base), Quasar HHC, and Casio FX-700P. 


ation of computers. They're hand-held 
models that go with you. Some are 
pocket-sized—they look like calcula- 
tors—and are intended primarily for 
numerical computations. Others are 
larger—they'll fit in a briefcase—and 
contain full-size keyboards designed 
for word processing. Prices begin at 

about $100. 
But wait. This doesn't mean that 
Continued 
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Sharp PC-1250 can be slipped into its 
printer base when at home. It can then put 
data on paper or retrieve saved informa- 
tion from a microcassette deck. 


larger desk-top computers (including 
the full-size portables on our March 
cover) are suddenly outdated. In fact, 
the small size of the hand-helds can 
impose serious limitations on their 
convenience and flexibility. You may 
be able to live with some of these lim- 
itations; others, maybe not. It all de- 
pends on the types of jobs you do and 
the computer you select to do them. 


Likes and dislikes 


At heart, all hand-held computers 
are alike: Each has a typewriter-like 
keyboard to get data in and an LCD 
display to show you the results of your 
work. All weigh less than 10 pounds 
(most, a great deal less), have memo- 
ries for holding text or programs (one 


ot 


Epson HX-20 has built-in printer. It can be 
used for displaying text from the word 
processor or data from a BASIC program. 
It prints up to 24 columns wide. 


even has bubble memory [PS, Oct. 
’79)), and are battery operated. But 
there are big differences. 

“Hand-helds,” says Fred Keane of 
Teleram Communications, makers of 
the T-3000 computer, “can be classi- 
fied in two broad categories: pocket 
and briefcase.” 

Pocket computers fit easily in a 
shirt pocket or purse. The heftier 
briefcase models, about the size of a 
book, need more room. The differ- 
ences between these units are key- 
board size and layout, display width 
and length, and the amount of inter- 
nal memory. 

“The briefcase models,” continues 
Keane, “provide you with the conve- 
nience of a full-size keyboard, which 


PS guide to hand-held computers 


Large displays are important for word 
processing. Teleram, top, shows up to 
four lines at 80 characters each; Radio 
Shack 100 shows eight lines at 40. 


also permits the added speed of touch- 
typing.” 

Models designed for text entry, 
such as the T-3000, Epson HX-20, and 
new Radio Shack model 100, are more 
expensive than the pocket types. But 
if you intend to use a hand-held large- 
ly for writing letters, memos, or re- 
ports, for example, the higher price is 
worth considering. 

The smaller keyboard on most of 
the smaller units still allows you to 
enter BASIC programming lines easi- 
ly, and they are perfect for numerical 
entry (for direct calculations or even 
raw-data entry in the field). In fact, 
units such as the Link and PC-2 have 
separate numerical key pads. 

But while the keyboards largely 
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wer | totes | E. Size (in) — | Weight h 
Casio Pemo | 100] 65x275x04 | 420z._| Pron 
$5 | IL4x875x175. | 375 bs. | 6301 Nead 50 | 24-column printer, 
RS-2826 port 
10x5x1.25 Naa |@ 


Deea reader 


9x3.75x1.2 


9x3J5x12 


40 


9x375x12 


7x215x0J5 


T1x315x1 


AA alkaline. 


7x2J5x0J5 


Type 675. 
button 


11x35xl 


2x118x85 


Teleram 13x85x345 


13x875x345 


A alkaline 


128K bubble memory; 
RS-232C port 


lead-acid |@ | 5 | 256K bubble memory; 


RS-232C port 


249 | $5x575x1 


Texas 
Instruments 


AA alkaline 200 


*Prop: proprietary, manufacturer's own system 
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separate one hand-held computer 
from another, the readouts—the dis- 
play of information—are what sepa- 
rate the hand-helds from desk-top 
models. 

As with all computers, the display 
on the hand-helds is actually a “win- 
dow” to a larger screen format within. 
By pressing special keys, your win- 
dow moves around to give you a look 
at segments of an entire page (or 
more) of data. The larger the display, 
the larger the window and the more 
data you see at one time. 

The problem, of course, is that the 
small readouts on the hand-helds are 
no match for the convenience of the 
full-size CRT display of a desk-top 
computer. If you must look at lots of 
data at once, the hand-helds simply 
won't do. You can add an optional TV 
adapter ($250—$350; see table) to cre- 
ate a full-page display on a standard 
TV set, but, of course, the hand-held 
computer is no longer portable. 

For many jobs, however, the small 
display works fine—once you get used 
toit. In fact, a great deal of this article 
was written on the four-line, 40-char- 
acter Epson hand-held; it took me 
only about 20 minutes to get the hang 
of entering and editing text. 


Memories 


The amount of internal memory 
used to store input data (text, num- 
bers, or programming lines) in a por- 


table starts off low—4,000 to 8,000 
bytes of storage, compared with the 
conventional 64,000 bytes in a desk- 
top unit. That can limit the total 
amount of data or programming you 
can use at one time. It’s not as bad as 
it seems, however. Unlike a desk-top, 
which must hold both the program 
you are using and the data you enter, 
a hand-held uses built-in programs 
that are permanently stored inside a 
ROM integrated-circuit chip. That 
leaves the entire changeable memo- 
ry—RAM~ available for use. 

Naturally, the more RAM you 
have, the larger the programs you can 
write or the more data you can enter 
at one time. How much you need de- 
pends on the jobs you do, but you can 
add memory to most models later if 
you’ve underestimated. 

One exception to all this is the Tele- 
ram T-3000, which has 64,000 bytes— 
plus up to 256,000 bytes of bubble 
memory for holding a CP/M operating 
system. 

Lots of memory brings shivers to 
anyone who has filled a computer 
with data—only to lose it in a power 
failure. But unlike other computers, 
hand-helds have built-in safeguards 
to prevent that from happening. 

“Because of the totable nature of 
hand-helds,” says Epson’s Bob Adam, 
“they come equipped with a ‘non-vola- 
tile’ memory.” Turn the computer off, 
and a small amount of current is still 


802 model available soon 
Optional built-in microcassette; built- 
in sound generator 

Interfaces with several H-P scientific 
and engineering instruments 


Full complement of accessories and 
software available; fits in briefcase 


Full complement of accessories and 
software available; fits in briefcase 
Full complement of accessories and 
software available; fits in briefcase 


integrally attachable printer available 


integrally attachable 4-color printer- 
plotter available 


Integral attachable printer available 


integrally attachable 4-color printer- 


plotter available 


Includes bar-code-reader port for 
future use 


Built-in 


[Built-in 


Only CP/M-based hand-held currently 
on market; office station supplies disc 
capability 


Built-in 


[Built-in 


Only CP/M-based hand-held currently 
on market; office station supplies disc 
capability 


Built-in 


Special cassette; compatible with 99/2 


applied to the memory circuits. Come 
back a day, week, or month later, and 
all your data and programming will 
still be in the machine. 

Of course, there’s a limit: about 300 
hours of “on” use for most of the hand- 
helds. Many units increase the total 
battery life by automatically shutting 
themselves off after 10 or 15 minutes 
of inactivity. 

The life blood 


Hand-helds are clever but, like all 
computers, useless without good soft- 
ware. As you can see in the table, 
however, a variety of software pack- 
ages is already available, with lots 
more to come. Also, with the built-in 
BASIC language, you can write your 
own programs for special jobs. 

Many of the optional programs 
come on an external ROM integrated- 
circuit chip: Open a door on the back 
of the computer, snap in the ROM, 
and you're ready to go. But there are 
exceptions: “One of the accessories 
available for the HX-20 is an integral 
microcassette drive,” says Bob Adam. 
“You just pop a software cassette into 
the drive and command the HX-20 to 
load the program. The rest is auto- 
matic.” 

Hewlett-Packard’s 75C has a simi- 
lar cassette option, but it also has its 
own built-in card reader. Each mag- 
netically coated card can hold 1,700 
pieces of data. 

The Radio Shack 100 has the most- 
common programs already built in on 
a 32,000-byte ROM: BASIC, a word 
processor, an appointment scheduler, 
address book, and a communications 
program for exchanging data with 
outside gear. (It has a built-in modem 
to send the data directly over the 
phone line.) 

Finally, the CP/M-operated T-3000 
can use some 2,000 business-oriented 
programs. 

As with any computer, before you 
purchase a hand-held, decide how you 
plan to use it. For text entry the full- 
size keyboards are best; for numerical 
entries (raw data, BASIC program- 
ming, etc.) the pocketables do fine. 

Consider, too, whether or not you'll 
need printing capability. External 
printers ($150 to $500) are available 
for many machines, but they are usu- 
ally small, capable of printing only 
about 20 characters per line. 

Need full printing capability, or 
want to team up the hand-held with 
an existing desk-top system? Look for 
a connector called an RS-232 port. 
This will allow you to connect the 
hand-held directly to a full-size 
printer, to a modem for sending data 
over the phone, or directly to a desk- 
top computer. us 
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Energy experts pick 


5 wild 


windmills 


These innovative wind- 
energy projects promise 
higher efficiency and 
performance, lower costs 


By JIM SCHEFTER 
ILLUSTRATIONS BY JEFF MANGIAT 


Inside the small wind tunnel, a grid of 
hollow tubes glistened with moisture. 
Millions of microscopic water drop- 
lets—a fog of wind-driven moisture— 
blew through the electrically charged 
grid. As scientists watched, their in- 
struments recorded an amazing phe- 
nomenon: The wind-powered system 
with no moving parts was generating 
electricity. 

Half a continent away, in another 
wind tunnel, a three-bladed wind tur- 
bine began turning inside a stubby, 
conelike shroud. In moments, its elec- 
trical output jumped to nearly four 
times the power it produced without 
the shroud. 

Elsewhere, other innovative proto- 
type systems have redefined the prin- 
ciples of generating electricity from 
the wind. The Solar Energy Research 
Institute (SERI) in Golden, Colo., 
which contracts wind-research pro- 
grams for the U.S. Department of En- 
ergy, recently evaluated 17 of its 
projects. SERI and its outside techni- 
cal experts concluded that 12 of these 
wind-turbine concepts had no practi- 
cal value. 

“But the others have definite poten- 
tial in wind-energy conversion,” said 
Richard Mitchell of SERI's Wind Pro- 
gram Office. That potential, accord- 
ingto Mitchell, means the system can 
either lead to improved turbine per- 
formance or reduce system costs for a 
given kilowatt output. Some do both. 
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"The research is inherently high 
risk," Mitchell said, "but the potential 
for a high payoff is also great." 

At least two projects—perhaps 
three—are ready for proof-of-concept 
testing in the field. The others still 
have bugs to be worked out in the lab- 
oratory. Each project, though, has 
been jeopardized by federal-budget 
cutbacks. 

Ranked in order of development 
maturity, here are SERI’s choices. 

Passive cyclic-pitch control. A major 
problem with horizontal-axis wind 
turbines (those with propeller-like 
blades) is speed control in high winds. 
If the blades turn too fast, stress and 
fatigue can damage the blades, drive 
Shaft, and gearbox, or burn out a 
generator. 

Speed control for most wind tur- 
bines involves yaw control—turning 
the blades gradually out of the wind 
as velocity increases. Another tech- 
nique uses teetered hubs that tilt 
blades forward to reduce the effect of 
the wind. In addition, active pitch 
control can turn the blades edge-on 
into the wind. Many systems have a 
heavy-duty brake to stop the blades at 
a preset wind velocity. Most speed- 
control systems require complex ar- 
rangements of motors, gimbals, and 
sensors that add to wind-turbine 
costs. 

That complexity disappears with 
Washington University's (St. Louis, 
Mo.) passive cyclic-pitch control, an 
offshoot of helicopter technology ap- 
plied to wind turbines by Dr. Kurt Ho- 
henemser. An eight-kilowatt proto- 
type of the machine with 25-foot-di- 
ameter blades is being tested near St. 
Louis by the U.S. Army Corps of 
Engineers. 

"Rotor speed and torque are con- 
trolled by a combination of yawing 


the rotor out of the wind and control- 
ling its pitch, or tilt, with Dr. Hohen- 
emsers unique cyclic-pitch hinge," 
said Andy Swift of the corps. The 
hinge allows the blades to tilt forward 
in heavy winds. But unlike conven- 
tional teeter-type hinges mounted 
perpendicular to the blades, Hohen- 
emser's design is offset from true ver- 
tical by about 23 degrees. 

Other teetering mechanisms, Swift 
explained, cause rotor blades to flap 
back and forth when tilted. "As a ma- 
chine yaws back and forth, that flap- 
ping puts gyroscopic stress on the ro- 
tor shaft," Swift said. "But the cyclic- 
pitch hinge eliminates the flapping. 
When the rotor tilts forward, the 
blade immediately flies itself back 
into the plane of rotation. That com- 
pensates for the large vibration loads 
that could otherwise get into the 
shaft." 

As a result, a turbine can yaw and 
pitch quickly without flapping its 
blades. And that means turbine 
blades can be fixed to the rotor hub at 
a permanent fixed-pitch angle. All 
active pitch mechanisms are elimi- 
nated. 

"In effect, we also control power 
output by moving the blades out of the 
wind rather than by changing blade 
pitch," Swift said. "Any movement by 
the teeter hinge results in a passive 
pitch change, so we're actually chang- 
ing pitch with the cyclic teeter.” 

By controlling thrust and power 
output, the passive cyclic-pitch mech- 
anism relieves loads on gearboxes and 
rotor shafts, which is expected to both 
increase reliability and lower the cost 
of fixed-pitch wind turbines. 

Even in high winds the device pre- 
vents blades from stalling by simply 
turning them edgeways into the wind. 

Continued 
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Speed-control mechanism—pas- 
sive cyclic-pitch control— 
prevents overloading in wind 
turbine tested near St. Louis, 
Mo. Normally, hub of turbine is 


| elevated slightly into the wind 
| (top). As wind velocity in- 


creases, the rotor yaws and 


\ pitches downward (bottom). A 


hinge prevents blade flapping. 


Wind generator with no 
moving parts is being re- 
fined at University of 
Dayton: The electrofluid 
dynamic generator, dia- 
gramed below, electrically 
charges water droplets with 
an attracter electrode. Wind 
forcing these droplets 
through collector electrode 
creates current flow ina 
load on the electrode. 


PARTICLE- 


T HIGH-VOLTAGE 
POWER SUPPLY 


Power output is maintained at a 
steady level as the blades both pitch 
and yaw. “At 22-mph wind velocity 
we're putting out eight kilowatts,” 
said Swift. “At 25 mph we could be 
putting out more power than the gen- 
erator could take if we didn’t yaw into 
the wind.” 

But by yawing and pitching with- 
out flapping the blades, the turbine 
maintains an eight-kilowatt output 
until wind speed reaches about 50 
mph. At that point, the blades are 
yawed 85 degrees into the wind and 
power output essentially stops. 
“That’s the storm-survival mode,” ex- 
plained Swift. 

Some field testing must still be 
done. “Our biggest remaining prob- 
lem is to get the power-on mechanism 
to work properly to bring the turbine 
on-line,” Swift said. “Remember, 
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HIGH-PRESSURE PLENUM — LOW-PRESSURE 
NOSE PLENUM 


SLOT BLOWI 
ADJUSTMENT SLOT 


11.7 INCHES 


Vertical-axis wind turbine under study 
at West Virginia University has circula- 
tion-controlled airfoils: Compressed air 
from an arm holding the blade is pumped 
out of the trailing edges halfway 
through each rotation. Exhausted air in- 
creases lift and cuts drag on each blade. 
Efficiency is boosted about 20 percent. 


we're still in the research phase." 

Diffuser-augmented wind turbine. 
Can a standard wind turbine's perfor- 
mance be significantly improved to 
produce more energy? One system 
nearing completion at Grumman 
Aerospace Corp. in Bethpage, N.Y., 
does exactly that. Grumman's diffus- 
er-augmented wind turbine has been 
under development since 1973. 

The concept is simple: Mount the 
turbine inside a squat, funnel-like 
shroud with the turbine blades rotat- 
ing close to the narrow end. Then 
point that narrow end into the wind. 
As air flows past the turbine blades, 
the shroud widens and the moving air 
diffuses into this larger space. The re- 
sult is a low-pressure area directly be- 
hind the blades. That sucks more air 
into the shroud, sharply increasing 
airflow over the blades. 


Comparing turbines with equal- 
size blades, Grumman wind-tunnel 
tests showed that a shrouded turbine 
produced four times as much power as 
an unshrouded model. Full-scale tur- 
bines should do even better. Program 
manager Ken Foreman believes larg- 
er turbines could deliver 5.5 times 
more power with a shroud. 

SERI’s Mitchell gave Grumman’s 
work high marks. “Significantly more 
energy can be extracted with this con- 
cept than with a conventional turbine 
of the same size,” he reported. 

But achieving shroud designs with 
this potential was hard work. The 
shroud design evolved through a 
number of steps as engineers faced 
difficult questions: 

* How to build a shroud that would 
be strong and relatively inexpensive. 

@ How to correct the airflow prob- 


lems that caused the blades to stall. 
€ How big to make the openings at 
each end. 

Ultimately, each answer affected 
the larger question: Is it practical? 

Grumman researchers quickly dis- 
covered that the ratio of the shroud 
openings was crucial to performance 
and cost. A smaller narrow end boost- 
ed airflow. But steeply angled 
shrouds are more difficult to build. 
Larger narrow ends made shrouds 
cheaper and more stable but yielded 
lower airflow and less power. 

Grumman finally settled on a 2:75 
ratio between the areas of the two 
openings, with a 60-degree cone an- 
gle. "It's a good compromise between 
the effects of going to a larger or 
smaller ratio and the costs involved," 
Foreman said. 

Early shrouds were bell-shaped 
with solid walls. But airflow through 
these shrouds broke up, stalling the 
blades. The solution: a straight cone 
made of three overlapping concentric 
rings, each progressively larger. A 
narrow open slot between the rings al- 
lows outside air to flow in behind the 
turbine blades. This incoming air 
mixes near the blades, preventing 
them from stalling. 

Grumman also settled on a low-pro- 
file design. The shroud's lowest point 
is about 10 feet off the ground; its 
squat design can disappear into the 
terrain. Of the three shroud materials 
examined—aluminum, fiberglass, and 
ferro-cement—the best for a combina- 
tion of low cost and high strength 
proved to be fiberglass. 

Several wind-farm operators are 
looking at Grumman’s shroud, but no 
contracts have been signed yet. “The 
future depends on the business cli- 
mate,” said Foreman. “The market for 
wind machines is still highly fluid.” 

Dynamic inducer tip-vane augment- 
er. A second system that can improve 
wind-machine performance uses care- 
fully designed tip vanes attached to 
the turbine blades. The vanes, under 
development at AeroVironment Inc. 
(Pasadena, Calif.), act much like a full 
shroud but with less complexity. 

Each tip creates a vortex of swirling 
air as the blade cuts the wind. If the 
system is designed correctly, that vor- 
tex exactly intersects the next oncom- 
ing vortex. They simply cancel each 
other out, eliminating the harmful ef- 
fects of drag. “Vortex cancellation is 
the cornerstone of the concept,” said 
AeroVironment engineer Andy Zalay. 
A key to the design is to give the tips 
an airfoil with extremely low drag—a 
lift-to-drag ratio of about 100. 

The simplicity and low cost of this 
design is partially offset by lower per- 
formance compared with the more ex- 


pensive shroud. AeroVironment has 
improved wind-turbine performance 
70 percent in wind-tunnel tests. But 
the improvement was only 30 percent 
with a field-tested 1.2-kW turbine. 
That led to more discoveries. 

At first, tip vanes were mounted at 
right angles to the blades. This 
worked well in wind tunnels, where 
airflow is smooth and dense. But in 
the real world of free-shifting winds, 
it was less effective. The fix: Tilt the 
tips 20 degrees to the turbine arm. 

“That tilt proved to be an absolute 
necessity to make it work,” said engi- 
neer Bart Hibbs. 

The field test also showed that 
drag-inducing turbulence was form- 
ing at the junction of the tip vane and 
rotor blade. “We had to smooth out 
the junction,” Hibbs said. “A good 


GG Right now we're not 
under contract for any 
further work, so there's 
a question whether 
we can proceed 99 
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fairing between the tip and blade is 
mandatory.” Also, water-channel 
tests showed that the tip vane would 
work more efficiently if it were twist- 
ed slightly. 

“Our ultimate goal is to reduce the 
size of the tip vanes,” Zalay explained. 
“That will allow higher tip speed, re- 
duce cost, and increase output.” In the 
end, a turbine will be able to operate 
with a smaller rotor blade yet still 
produce the same power with the 
same generator and gearing. “Rotor 
blades typically are 20 percent of total 
turbine cost,” he said, “so savings 
could be significant.” 

Electrofluid dynamic wind genera- 
tor. Once thought to be a far-out idea, 
electrofluid dynamics—best described 
by the example below—has been tak- 
en from theory to laboratory proof at 
the University of Dayton. The system, 
despite its name, is fairly simple: 

On one side of an electrically 
charged grid, a fine mist of water 
droplets is sprayed into the air. Wind 
drives the mist over an attracter elec- 
trode, where each droplet becomes 
charged. (The system uses high volt- 
age with low current—68,000 volts 
and 250 microamps for lab tests.) The 
wind energy then forces the mist 
through a collector electrode. 

“There, wind pushes the particles 
against an electric potential, then 
across it,” said Dr. John Minardi of 
the University of Dayton. Electrical 


power is generated in collector elec- 
trodes by the energy of air forcing 
charged particles through the collec- 
tor. The system has no moving parts. 

"We've actually produced power in 
the lab with a system that was 18 by 
18 inches," said Minardi. "We got 
slightly more than 16.3 watts at a 
wind speed of about 25 mph." That 
performance may seem low, he said, 
but only because a small lab rig has 
high drag effects. 

Before field tests begin, the energy 
requirements for pumping water and 
charging particles, plus an efficient 
way of creating water droplets, must 
be investigated. "The crux of the prob- 
lem is to do it in an energy-economic 
fashion, to get net positive energy out 
of the system," Minardi said. 

Circulation-controlled airfoils. 
SERI' final choice for innovative 
wind-energy systems is the brainchild 
of Dr. Richard Walters at West Vir- 
ginia University. Designed for verti- 
cal-axis wind turbines, it uses 
straight blades rather than the 
rounded eggbeater-shaped blades of 
Darrieus machines. 

The two-bladed system has rounded 
edges on its airfoils, with slots run- 
ning the full length of the blades" 
edges. That's the secret of its success. 
"We force-feed air through an arm 
holding the blades," Walters said. "As 
each blade goes halfway around its or- 
bit, we blow air off one side of the 
blade. Then a valve shifts the airflow 
to the other side for the remainder of 
the orbit." 

In effect, air is always blowing out 
of the blade's trailing edge. That air 
acts like an airplane wing flap, in- 
creasing lift and cutting drag. Wind- 
tunnel tests indicate that the 40 per- 
cent efficiency of vertical-axis tur- 
bines can be increased to 60 percent. 
Part of that gain is lost by the power 
needed to run an air compressor. 

Until funding ran out, Walters was 
looking at valve systems to turn the 
air on and off. "But right now we're 
not under contract for any further 
work, so there's a serious question 
whether we can proceed," he said. 

Walters' project and funding for the 
other four wind-turbine concepts are 
victims of massive federal-budget 
cuts and lowered priorities because of 
the current oil glut. The SERI pro- 
gram, at its peak, cost barely $1 mil- 
lion a year. But funding dropped to 
$650,000 for 1982, to zero for 1983. 

"It would take more government 
money to continue the work," said 
SERI’s Mitchell, “because no private 
group or company has stepped in to 
take over. Right now, this research 
just can't be undertaken by private 
firms." LG] 
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Space technology for 
down-to-Earth use? 


Stirling-cycle 


cooler 


This closed-cycle engine 
could point the way to 
frictionless machines 
that last forever 


By DANIEL RUBY 
ILLUSTRATION BY RAY PIOCH 


After only its first few hours in orbit 
last February, NASA’s new Infrared 
Astronomy Satellite (IRAS) had al- 
ready pinpointed new stars being 
born in a nearby galaxy. Since then, 
mission operators have programmed 
the satellite to make the most of its 
every minute. 

What's the hurry? If IRAS is to suc- 
ceed in its search for the tenth planet 
in our solar system or solve the mys- 
tery of what lies at the center of our 
galaxy, it must do so before Novem- 
ber, when its supply of cryogenic liq- 
uid helium will have completely 
boiled off into space. After that, there 
will be no way to keep the satellite's 
supersensitive detectors cold enough 
80 that their own heat emissions do 
not interfere with the faint energy 
Sources they are measuring. 

"It's a lot like having an icebox in- 
Stead of a refrigerator in your kitch- 
en," says Alex Daniels, director of me- 
chanical-engineering research at 
North American Philips Corp. Dan- 
iels leads a group working under 
NASA contract to develop a space- 
craft refrigeration system that would 
recirculate the same store of gas in a 
closed cycle, thus removing the life 
limitation on spacecraft like IRAS. 
This prototype that Philips recently 
demonstrated ["Science Newsfront,” 
PS, Oct. '82] works on the Stirling 
heat-engine cycle and features pis- 
tons that ride on magnetic bearings. 
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The irony of iceboxes in the space 
age is not limited to cryogenic needs 
in orbit. Tanks of liquid hydrogen, ni- 
trogen, oxygen, and helium are also 
relied upon to supply supercold tem- 
peratures in earthbound research and 
commercial applications. The reason: 
Mechanical cryogenic systems have 
severe life limitations, too. 

"Any kind of machinery that in- 
volves seals and bearings is a problem 
in cryogenic devices because the lu- 
bricants release impurities into the 
working gas," Daniels explains. 
"These impurities—carbon dioxide, 
nitrogen, air, water—are attracted to 
the cold region of the device, where 
they deposit on the heat-transfer sur- 
faces and degrade performance." 

Philips' solution was to design a 
machine without need for lubricants, 
one in which the reciprocating shafts 
are suspended on cushions of magne- 
tism. In Philips' design, four electro- 
magnetic coils are attached to the out- 
er walls of the piston chambers, pro- 
viding an attractive force to float the 
shafts at an exact 0.001-inch clear- 
ance from the chamber walls. Radial 
position is continually monitored by 
eddy-current sensors; a controller 
checks position against a reference 
and alters current to each of the elec- 
tromagnets to make corrections. 

The development of the magnetic 
suspension system proceeded almost 
without glitches, Daniels says. "It 
was one of those rare instances in en- 
gineering where you expect the worst 
and get the best." 

The cooler works on the Stirling cy- 
cle, but unlike other Stirling engines 
PoPULAR SCIENCE has covered, the en- 
ergy source is not an externally fired 
fuel but the ambient heat in the area 
to be cooled (see illustration). The 
Stirling cycle is appropriate for cryo- 


genic applications because its work- 
ing gas, helium, has an extremely low 
liquefaction temperature: just 4.2 de- 
grees on the Kelvin scale (—452 de- 
grees F). The NASA-Philips device is 
not designed to operate down to those 
temperatures, however. The unit that 
has been demonstrated cools to 65 K. 
The flight-ready prototype now being 
built will deliver that same tempera- 
ture, although Daniels says a unit 
that would deliver temperatures of 10 
K is easily achievable. 

NASA says that 65 K covers most of 
its cryogenic needs for future gamma- 
ray and X-ray astronomy and Earth- 
sensing missions. It would not be suf- 
ficiently cold for the IRAS infrared 
mission, however. NASA is currently 
checking its launch schedule to decide 
when in the latter part of this decade 
to debut the new cooler. 

Even before then, the Philips device 
may be adapted for uses on the 
ground. One of the most exciting pos- 
sibilities is its application in new su- 
perconducting computers. Present- 
day computers are limited in speed by 
their need to dissipate heat generated 
in their circuitry. Superconducting 
electronic devices would give off much 
less heat, permitting denser packag- 
ing and thus faster computing. But an 
efficient cryogenic refrigerator is a 
prerequisite. 

Other likely uses for the Stirling re- 
frigerator include food-processing 
equipment and biomedical instru- 
mentation. But the most far-reaching 
possibility has nothing to do with re- 
frigeration at all. Says Daniels: "With 
magnetic suspension, we have demon- 
strated a reciprocating mechanism 
with no contact. That means that, for 
all practical purposes, you can build 
pumps, motors, and compressors that 
will live forever." 


Stirling-cycle cryogenic cooler generates 
five watts of cooling power at 65 degrees 
Kelvin when heat is dissipated at 300 K. 
Illustration shows how cooler would be 
coupled with infrared detectors within a 
vacuum enclosure. Pistons are driven in 
required out-of-phase motion by two 
moving-magnet linear motors. They ride 
on magnetic cushion supplied by electro- 
magnetic coils. Radial and linear sensors 
check piston position, signal controller to 
adjust current to coils to keep pistons cen- 
tered. Counterweight prevents vibration. 

Cycle begins when gas is compressed 
in ambient-temperature compression 
space, which forces it forward to cold end 
(1). Some heat is rejected in cooling area, 
some is stored in wire-mesh regenerator 
inside displacer piston. Now-cold gas ex- 
pands in contact with warm instruments; 
absorbed energy performs mechanical 
work of pushing displacer back (2). Then 
compression ends as main piston moves 
back (3) and displacer piston moves for- 
ward, forcing gas back out through nar- 
row clearance (4). As gas moves back to 
warm end, it picks up heat banked in re- 
generator, emerging at compression 
Space's ambient temperature. 


MAGNETIC-BEARING 
COILS: 


Should you buy a $400 
or a $4,000 system? Or 
should you buy one at all? 


By V. ELAINE SMAY 
DRAWINGS BY EUGENE THOMPSON 


In the early days of the automobile, 
you didn’t just have to choose between 
makes and models. You had to start 
by choosing a steam car, an electric 
car, or one with an internal-combus- 
tion engine. Shopping for a solar 
water heater is something like that 


today. First, you have to choose be- 
tween a passive (breadbox or thermo- 
siphon) and an active (direct or indi- 
rect) system. About the time you 
learn what a drain-down system is, 
someone mentions a drain-back—both 
of which use water in the collectors. 

Others use air—or antifreeze. If an- 
tifreeze is what you want, you'll have 
to choose among a half-dozen differ- 
ent solutions. Furthermore, solar wa- 
ter heaters use different types of col- 
lectors—made of different materials. 

If you are considering buying a so- 
lar water heater, learn all you can 


Solar water 
eaters 


-new performance 
ratings make it easier 
to choose one 


about what's available. This article 
can only outline some choices and a 
few pros and cons. (Consult sources at 
the end for further details.) There are 
also more-fundamental questions: 

* Would a solar water heater be a 
good investment for you? 

© Can you get a quality system 
that will perform well—and 1 

* How can you get the best perfor- 
mance for your dollar? 

The answer to the first question 
must be conjured from a caldron of 
variables. I'll get back to it later. 

Continued 


Integral collector-storage water heaters HOT WATER TO House 
are water-filled tanks enclosed in insulat- 


COLLECTOR / ed, glazed box and exposed to sun. They INSULATION 
GIORAGE TANK are direct systems: Potable water is used 
pe d, in collector. Most solar water heaters are 


connected to conventional water heater 
for auxiliary heat. All require tempering 
valves to keep scalding water from taps. 


Thermosiphon solar water heaters de- 

COLD-WATER SUPPLY pend on natural circulation: Cold water 
HOT WATER TO HOUSE from bottom of storage tank (or from sup- 
ply) enters bottom of collector, loses den- 
sity as it warms, and rises in the collector, 
E NEP flowing into top of tank. They are direct 
= systems, generally used in mild climates. 

Tee conecta Some have optional electric-resistance el- 
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Drain-back systems are indirect: Water 
(with inhibitors) circulates from drain- 
back tank to collector in a closed loop, as 
long as the differential thermostat indi- 
cates collector is hot enough. When col- 
lector cools to below a preset minimum, 
pump stops and water in the collector 
drains. This provides freeze protection. 
All indirect systems require a heat ex- 
changer, where solar-heated fluid gives 
up heat to potable water. That means 
some efficiency loss. System shown (Sun- 
master) uses evacuated-tube collectors. 
HOT-WATER HEAT Solar concentrators reflect sun on tubes. 
STORAGE TANK EXCHANGER 
Antifreeze solar water heaters are also indirect sys- 
tems: A heat-transfer solution goes from the collec- 
tors to a heat exchanger, where it gives up heat to the 
potable water. Since the solution has a low freezing 
point, it doesn't need to drain for freeze protection. 
Many antifreeze solutions are toxic, however, and re- 
quire double-wall heat exchangers to minimize the 
chance of water contamination. These are less effi- veil. 
cient than single-wall heat exchangers. Shown is a 1 
two-tank storage system. Solar-heated water goes TERMOSTAT 
through a tempering valve to tap or auxiliary tank. 


HOT WATER Drain-down solar water heaters are direct 
systems and, like drain-back systems, 
empty for freeze protection. But they do it 
AUXILIARY differently. When the temperature of the 
HEATING collector approaches freezing, solenoid 
valves open and water in the collector 
flows to a drain. (In most systems the 
valves also open in a power failure.) Since 
they need no heat exchanger, they don’t 
suffer that efficiency loss. But their freeze- 
protection system is not fail-safe. And ev- 
ery time the collector drains, air is intro- 
duced. That can speed corrosion. When 
the water supply is high in mineral con- 
tent, direct systems may scale. 
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SOLAR RATING 
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SOLAR WATER HEATING SYSTEM RATING 


CERTIFICATON 
CORPORATION 


RATING CATEGORY 


SOLAR ENERGY DELIVERED 


RATING 


RESERVE ENERGY CAPACITY 


HEAT LOSS COEFFICIENT 


AUXILIARY ENERGY CAPACITY 


AUXILIARY ENERGY CONSUMPTION 


[Bru Day 


PARASITIC ENERGY CONSUMPTION | 


BTU/DAY 


STANDARD TEST LOAD 


| BTU/DAY 


[Test System Type: 


[Test System Classification: 


= 


Manufacturer: 


SOLAR WATER Address: 


HEATING SYSTEM Model No.: 


Trade Name: 


STANDARD 


200-82 Storage Tank Capacity: 


The SRCC label gives manufacturer, mod- 
el, type, and classification (see text) of the 
solar water heater. Efficiency ratings are 
based on tests performed in a test cham- 
ber under standard conditions that ap- 
proximate a mild (71.6 degrees F), partly 
sunny day (1,500 Btu). Researchers with- 
draw water from the system three times a 
day (usually for four days) and calculate 
the amount of solar energy collected. 
From that they arrive at a net Btu/day col- 
lected—the Qyer rating. That is the most 
important rating to consider when com- 
paring solar water heaters, 

The reserve-energy capacity (Ones) indi- 


The answer to the others: Your 
chances of getting a quality system 
are pretty good, it seems. And now 
there are standardized ratings that 
let you compare the performance of all 
kinds of solar water heaters. 

Solar water heaters have been 
around, in quantity, for a good many 
years, and numerous researchers 
(mostly in pre-1982, DOE-sponsored 
projects) have compiled mountains of 
data about them. The general conclu- 
sions: Most systems, though not all, 
work pretty well—some, very well. 

Today’s equipment is likely to be 
even better. The manufacturers that 
have survived have learned from 
those tests and from experience. 
“From my viewpoint, and from what I 
hear from the testing laboratories,” 
says Arlen Reimnitz, executive vice- 
president of the Solar Rating and Cer- 
tification Corp. (SRCC), “a lot of man- 
ufacturers are doing their own tests to 
ensure an excellent product.” 

The SRCC is an independent orga- 
nization formed by the Solar Energy 
Industry Assn. and the Interstate So- 
lar Coordination Council (a confeder- 
ation of state solar-energy offices). It 
has been certifying, testing, rating, 
and labeling solar collectors since 
1980, and now lists 450. 
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No. of Collectors; Teo Units Gross Collector Arca: 20 Fi. /umit — 


39 Gallons Transfer Fluid: _Water 


SRCC System Certification License Number: 


cates how much solar heat is left in the 
system at the end of the last Oyer-test se- 
quence. These ratings apply to all sys- 
tems. Heat-loss coefficient applies only to 
integral collector-storage and thermosi- 
phon systems. It indicates the rate of heat 
loss when no heat is being added. Auxil- 
iary energy capacity and consumption 
(Qcar, Qaux) apply only to solar-plus-sup- 
plemental systems (see text) and mea- 
sure performance of the auxiliary heating 
device. Parasitic energy consumption 
(Qrar) measures the electricity used by 
forced-circulation systems. The standard 
test load is constant: 40,199 Btu/day. 


Last December, SRCC started a 
similar program for solar water heat- 
ers, which should make choosing a 
quality system easier. To be certified, 
a system must meet standards estab- 
lished by the Interstate Solar Coordi- 
nation Council. "When you buy a so- 
lar water heater with our label," says 
Reimnitz, "you can be sure it has met 
minimum standards for durability, 
reliability, and safety." 

It also has been put through perfor- 
mance tests and labeled with efficien- 
cy ratings (see the sample label and 
explanation). The ratings are based 
on test methods developed by the 
American Society of Heating, Refrig- 
erating, and Air-Conditioning Engi- 
neers. Tests are done in independent 
laboratories. Only 12 systems have 
completed the tests (see table at end of 
article). But more are in the labs, and 
the first public listing is due in July. 
Any packaged solar water heater (one 
in which all important components 
are furnished by the manufacturer) is 
eligible for testing. 

The SRCC groups solar water heat- 
ers by classification and by type. The 
classifications: solar preheat—mean- 
ing the system preheats the water be- 
fore it goes to a conventional water 
heater, which is not part of the sys- 


tem; solar only—water from the solar 
heater is piped directly to household 
taps; and solar plus supplemental— 
the packaged system includes both a 
solar heater and an auxiliary heat 
source. The types: integral collector- 
storage, thermosiphon, and forced-cir- 
culation systems. Any classification 
can come in any type. 


Sorting out the lingo 


So what about direct and indirect 
systems? What are drain-downs and 
drain-backs? And how about closed- 
loop and antifreeze solar water heat- 
ers? The diagrams accompanying this 
article explain those terms. 

In the SRCC types, all solar water 
heaters except integral collector-stor- 
age (often called batch or breadbox) 
heaters and thermosiphon systems 
fall into the forced-circulation catego- 
ry. That includes drain-down, drain- 
back, and antifreeze systems. It also 
includes air-type systems. These use 
air in the collector, a fan to circulate 
the air, and an air-to-water heat ex- 
changer. We don't show a diagram, 
but the flow paths are similar to those 
of antifreeze systems. Forced-circula- 
tion systems are, by definition, active 
systems: They use pumps or fans. In- 
tegral collector-storage heaters and 
thermosiphon systems are passive. 

As you can surmise from the dia- 
grams, the design of a solar water 
heater is largely influenced by the flu- 
id you circulate through the collec- 
tors. The ideal fluid would remain sta- 
ble over a wide temperature range, 
have a high specific-heat index (that 
determines its efficiency) and a low 
viscosity (so that it doesn't take a lot 
of energy to pump it), and be nontoxic 
and noncorrosive. No fluid meets all 
the requirements. Water has the 
highest specific heat, for example, 
and air the lowest, and the antifreeze 
solutions range (widely) in between. 

One antifreeze, ethylene glycol, is 
stable at low temperatures (as long as 
no one dilutes the concentration) but 
can't stand too much heat. "When 
you've got gobs of solar energy and 
not much hot water being used—such 
as when you take a summer vaca- 
tion—your system is going to reach 
very high temperatures," explains 
Bruce Baccei, formerly of the Solar 
Energy Research Institute in Golden, 
Colo. "Collectors are designed to with- 
stand that—they have to be. But the 
ethylene glycol will break down and 
form acids." Baccei knows from expe- 
rience. It happened in his own solar 
water heater. "You have to check the 
acidity," he advises. "If it's bad, you 
have to exchange the antifreeze." If 
you don't, your collector may corrode. 

[Continued on page 162] 


New-car excitement is back 
with wind-tunnel-tuned styling 


CHRYSLER 


By JIM DUNNE 


Big news for '84? Along with the 
tightening and lightening, get ready 
for radical new styling, better perfor- 
mance, and four completely new mod- 
els—Pontiac Fiero, Chrysler La- 
ser/Dodge Daytona, Dodge Caravan, 
and Jeep XJ—to whet the appetite of 
new-car shoppers. Detroit's new mod- 
els will cut across all size and price 
classes and continue the trends to- 
ward lighter weight, smaller dimen- 

sions, and better fuel economy. 
Laser/Daytona, a high-style sports 
car, and Caravan, a fashion setter in 
the compact-van field, will form a one- 
two punch from Chrysler this year. 
Pontiac's new sports car, Fiero, will 
Continued 


Dodge Caravan may be the most interest- 
ing of all the '84 models. The big differ- 
ence between this and the current lineup 
of vans is a front-drive layout that uses 
Reliant's 2.2-liter (134 cu. in.) engine and 
drive train. All the running gear is up front 
under a short hood. The result is eight- 
passenger capacity and 20-mpg economy 
in a compact, garageable van. 


Pontiac Fiero was conceived as a two- 


seater commuter vehicle nearly six years 
ago under the "P-car" code name. Stan- 
dard is a midship-mounted 2.5-liter (152.5 
cu. in.) four-cylinder engine. Later, look 
for an optional 2.8-liter (171 cu. in.) V6. 
With the four, Pontiac expects zero-to-60 
times in the 11-second range. GM says it 
hopes to sell 100,000 Fieros a year. 


* 


“Full-size” Cadillacs (above) will have a 
12-inch-shorter wheelbase, with almost 
two feet chopped from their length. The 
entire C-body line from Olds, Buick, and 
Cadillac will get front drive and become 
lighter and more compact. Curb weights 
will drop 600 to 800 pounds. Unique to 
Cadillac will be a transverse-mounted V8. 
(A four or V6 is usually used because of 


limited space.) Buick and Oldsmobile will 
have V6s of 3.8 or 4.1 liters (231 or 251 cu. 
in.). Two- and four-door sedans will be 
available, as will seating for six. Fuel- 
economy gains from the weight reduction 
and less-burdened engines will produce a 
20-mpg EPA city rating. Styling cues, such 
as grilles, taillights, and fender lines, will 
provide divisional identity. 


CHRYSLER _ 


XJ Jeep from AMC has a unit-body chassis—a first for Jeep. It's 
sized between Wagoneer and the older CJ Jeep models. Stan- 
dard engine is the GM 2.5-liter four. A 2.8-liter GM V6 is the only 
option. Two- and four-door models will be available. 


capture most of the headlines for GM 
in '84. But there are also big changes 
instore for the C-car lines: Cadillac de 
Ville, Buick Electra, and Oldsmobile 
98. Look for engine refinements pro- 
viding higher power output. 

AMC hopes to repeat the success it 
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had with Alliance when it introduces 
two new products this fall: the long- 
anticipated XJ Jeep and a hatchback 
version of Alliance code-named the X- 
37. Ford’s 1984 Lincoln Mark VII will 
get the same aerodynamic-styling 
treatment that the T-bird and Cougar 


X-37 is the code name of the hatchback version of AMC's Alli- 
ance. Priced just above the standard sedan, it will get a different 
name to provide individuality. Chassis details and drive trains, 
including the 1.4-liter (85 cu. in.) engine, are duplicated. 


received this year. A “hot-rod Lin- 
coln” version of the Mark will come 
equipped with four-wheel disc brakes 
and aluminum-alloy wheels. 

See the photos and captions for a 
closer look at the models Detroit bets 
will turn your head in 1984. 


Dodge Daytona and Chrysler Laser are the chosen names for pact van, the drive trains are based on the K-car's 2.2-liter engine 
Chrysler's new sport coupe (styling prototype above). It will com- and front-drive platform. For performance enthusiasts, a turbo- 
pete against established adversaries, such as Mustang and Ca- charged version will also be available. The turbo four is expected 
maro, and will sell in the $8,000 to $12,000 range. Like the com- to accelerate from zero to 60 mph in less than nine seconds. 


Mark VII from Ford is lighter and smaller and will eventually frame model. The four-door Mark will be dropped from the line, 
have a BMW six-cylinder diesel as a fuel-economy option. The _ its place taken by a slightly revised version of Continental. Al- 
new unit body, which will reduce weight by a substantial 500 though the aerodynamic styling is similar to Thunderbird's, the 
pounds, is more than a foot shorter than the present body-on- body panels are unique to the luxury coupe. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Factory robot 

Meet Locoman. A carbon-fi: 
ber arm on this British indus- 
trial robot can lift nine 
pounds. Three electric step- 
per motors position loads 
with an accuracy of ooo 
inch. The robot stores 200 in- 
structions. Pendar Robotics 
Ltd., Rassau Indi. Estate, 
Ebbw Vale, Gwent NP3 5SD, 
Wales. 
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Composite craft 


Latest all-composite amphibi- 
an aircraft is designed for 
land, water, and snow opera- 
tions. The Poschel P-300 pro- 
totype uses a 300-hp recipro- 
cating Lycoming engine. A 
proposed version will have 
turboprop, but may not have 
pusher prop shown. Equator 
Aircraft GmbH, W. Germany. 


Liquid fertilizer 
Garden refuse, weeds, grass 
clippings, leaves—dump ‘em 
all in Bio-Flo, says Green- 
time, Inc. (409 Santa Monica 
Blvd., Santa Monica, Calif. 
90401). The $44 fermentation 
chamber aids conversion of 
organic waste into a liquid 
fertilizer you dilute with 10 
parts water. 


Tunnel skiing 

A smoke filament passes 
over British skier Konrad Bar- 
telski as he crouches in a 
wind tunnel designed to test 
cars in England. The tunnel 
helps the downhill skier find 
the best aerodynamic stance. 
Drag was measured at an 

air speed of 60 mph. 


78-mpg Renault 
Vesta is Renault's 10.5-foot 
supermini—a 1990s proto- 
type-that could average 78 
mpg. Gas-sipping economy 
comes from an ultra-low 
(0.22) drag coefficient and 
1,145-Ib. target weight. A 
two-stroke diesel may be 
used. The four-seater would 
have transverse front drive. 


No-fog goggles 
Treated lenses on Kinugawa- 
brand swim goggles ensure 
that they won't fog in water, 
says the maker. Soft foam is 
said to provide a comfort- 
able, watertight fit over your 
eyes. They're in sporting- 
goods stores. Importer: Sakai 
USA, Box 905, Troy, Mich. 
48099-0905. 


Utility 4WD 

Mitsubishi Motors' Montero, 
a 4WD sports-utility vehicle, 
has a shock-absorbing, sus- 
pension-type seat that ad- 
justs to your weight and road 
conditions. Estimated fuel 
economy for its 105-hp en- 
gine is 19 mpg city, 24 mpg 
highway. $9,500 to $11,000, 
depending on options. 


Nissan pickups 
So-long, Datsun; hello, Nis- 
san pickup: For its 198312 
line of pickups, Nissan offers 
three new engines that deliv- 
er more power but improved 
fuel economy. Prices for 18 
models range from $5,995 for 
a regular-bed pickup to 
$9,745 for this 29-mpg (high- 
way) 4WD Sports Truck. 


moe 


Aircraft lifeboat 


Twin 90-hp outboards power 
this British boat designed to 
rescue passengers from air- 
craft ditched in water. The 
crew speeds to the emergen- 
cy at 35 knots, releasing six 
bottle-inflated, 32-person life 
rafts. The rigid inflatable craft 
is based on a North Sea 
lifeboat. 


Safety catch 
Cyclists can tighten shoes to 
pedal straps, yet release feet 
in a spill with this safety 
catch. The toggle-action 
catch fits outer end of pedals, 
and trips open when the foot 
twists inward. Toggle tension 
adjusts to rider's weight. Guy 
Difftot, 6 Passage Doisy, 
75017 Paris, France. 


Plush exerciser 

A computerized pedal exer- 
ciser has a TV and AM-FM 
radio for those boring work- 
outs. A display provides di- 
rections and shows heart rate, 
calories expended per hour 
and session, plus pedaling 
speed. $3,995. Hammacher 
Schlemmer, 147 E. 57 St., 
New York, N.Y. 10022. 


Floating bulldozer 
Water Witch, a floating bull- 
dozer, skims surface debris 
from Liverpool harbor in En- 
gland. The pollution-control 
vessel has a broad wire bas- 
ket on hydraulic arms to 
scoop up driftwood, oil 
slicks, and refuse. Powered 
by a 115-hp marine diesel, it 
uses five gal. of fuel per hr. 
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Electronic auto 
Fourteen microcomputers 
control advanced systems in 
Questor, Buick's concept car. 
The steering-wheel key pad 
(inset) includes a voice-actu- 
ated radio telephone and a 
"target" for the car's laser 
security key. There's also a 
line-of-sight instrument dis- 
play and rear-view TV screen. 
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Portable purifier 
Leave your canteen at home, 
and pack this 10-in.-long, 23- 
oz. pump. Its ceramic filter 
disinfects water, removing 
disease-causing organisms 
but not salt or harmful chem- 
icals, says Provisions Unlim- 
ited (Box 3838, Oakland, 
Maine 04963). The $150 
Katadyn pocket filter also 
removes sediment. 


Briefcase alarm 
Don't resist—let the mugger 
grab your briefcase. As he 
escapes, punch a code on 
your transmitter. Vision- 
clouding red smoke billows 
forth as ear-piercing shrieks 
sound. John Sharp Industries 
(Fox St., Gillingham, Kent 
ME7 1HO, England) makes 
the system. 


Clapboard kit 


Timbers stacked like logs 
form the walls of Weather- 
Bloc house. Doubled tongue- 
and-grooves align the milled 
logs, adding a clapboard 
look. The logs interlock tight- 
ly, producing R-10 walls, says 
Lincoln Logs Ltd. (Gristmill 
Rd., Chestertown, N.Y. 
12817). Three-bedroom-shell 
kit: $26,000. 


Booze balloon 

Too drunk to drive? Find out 
by blowing up the balloon 
and inserting the crystal-filled 
tube. If all crystals turn from 
yellow to green, don't drive: 
You've got a body alcohol 
level of 0.15 percent. The Li- 
quor Limit kit is $2.69 from 
Commutec, Box 11498, Costa 
Mesa, Calif. 92627. 


erm 
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IN BOATING 


BY SUSAN RENNER-SMITH 


Tri-hull fisherman 
Designed for fishermen, the 
Adventurer has a space-sav- 
ing center console and wave- 
slicing cathedral hull. High- 
pressure, die-molded fiber- 
glass makes the craft rugged 
and durable, says Molded Fi- 
ber Glass Co. (Box 675, Ash- 
tabula, Ohio 44004). $2,095. 


Semi-sub 

Wavepiercer has four foam- 
filled hulls. Two submerged 
hulls provide buoyancy while 
the upper, pointed pontoons 
are said to pierce the waves. 
The combination gives a 
smooth high-speed ride, 
even in rough seas, accord- 
ing to Enac Caribbean (Box 
1314, Palatka, Fla. 32077). 


Push-button radio 
The Horizon Hand-Phone’s 71 
microprocessor-controlled 
frequencies include six 
weather channels and a 10- 
channel scanner. The $499, 
22-02. unit has a three-W out- 
put and backlit LCD display. 
Standard Communications 
(Box 92151, Los Angeles, Ca- 
lif. 90009) makes it. 


Radio prompter 

Not sure how to use a push- 
button transceiver? The LCD 
display on the Polaris MT 
1000 has 15 messages to 
help you program the all- 
channel unit. A “call-waiting” 
beep alerts you to incoming 
calls. Regency Electronics, 
7707 Records St., Indianapo- 
lis, Ind. 46226; $549. 


Pontoon trimaran 
Three pivoting floats give the 
19-ft. Hotyot speed and sta- 
bility, claims the maker (Hot- 
yot, 21 Hun Rd., Princeton, 
N.J. 08540). The craft is said 
to be highly maneuverable 
due to its unique steering 
system. Instead of a rudder, 
tiller cables control the front 
float. It's $4,444. 
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IN TOOLS 


BY V. ELAINE SMAY 


| Complete sanding system 

Sanding Tool Master Pack will convert your drill to a versatile 
sanding machine. It includes a buffing wheel (top), a sanding 
wheel (on drill) and two refilis, three drum sanders, three disc 
sanders, and a mower-blade sharpening kit with balancing 
cone (upper left)-plus abrasives for them in three grits, abra- 
sives for orbital sanders (left), and a V-shaped hand sander 
(bottom). Ali-Gator-Grit abrasive is fixed to a cloth backing 
with epoxy and lasts 20 times longer than sandpaper, says 
Sanding Tools of Ohio (Box 1677, Fairborn, Ohio 45324), 
which sells the kit for $32.49. (Items are also sold individually.) 


Corner cutter 


Trimming wallpaper overlap 
at corners and moldings is 
quick and slick with Easy 
Trim, says the maker. The 
tool's perpendicular plastic 
fins push the paper into the 
corner, and the curved blade 
slices it just where it should. 
Easy Trim (3104 E. Broad- 
way, Mesa, Ariz. 85204) is 
$6.95 ppd. 


Takeout grinder 
This heavy-duty, portable an- 
gle grinder from Black & 
Decker's industrial-tool line 
(now sold in hardware 
stores) will slip in where 
space is tight. Its 4.8-amp, 
120-V motor runs on AC or 
DC. The 4-in. grinding 
wheel can be swapped for 
abrasive discs. $93. 


Border patrol 

Here's a simple way to keep 
the carpet unpainted when 
you paint the walls, says 
Aqua-Tainer (55 Doris Ave., 
Joliet, Ill. 60433). Just place 
the curved edge of these 
plastic strips between carpet 
and wall. Reusable Carpet 
Masks are about $2 for six 
(covering 18 ft.). 


Sider's sidekick 
Install lap siding without a 
helper? You can with the Lap 
Siding Hanger and Gauge, 
says the maker. Two brackets 
clipped to the last lap hold 
the next one in position 
while you nail it. De Fino 
Enterprises Inc., Box 2736, 
Des Moines, lowa 50315; 
$15.49 ppd. 
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Big-time fence 

You can rip large stock (up to 
4x8 panels) with exceptional 
accuracy (Vs in.) with the 
Unifence, says Rockwell. The 
fence rides on a carriage in 
front of the saw table and ex- 
tension; its scale is calibrated 
in English and metric. Uni- 
fence ($329) fits Rockwell's 
10-in. Unisaws and others. 


\Nhats New 


IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 


Solar cooler 


Six 40-W solar panels (not 
shown) power this evapora- 
tive cooler, Unlike “swamp 
coolers,” the adiabatic unit 
has a spray mister and filters. 
Nordika Systems (7745 E. 
Redfield Rd., Scottsdale, Ariz. 
85260) says the $6,500 sys- 
tem is 50 percent more effi- 
cient than standard coolers. 


Clever can 

Most wood stains come in 
cans with pry-off lids and 
small openings. Formby's 
new tung-oil stains come in a 
wide-mouth plastic jar with a 
twist-off cap. The jar won't 
tip or drip, says Homer, and 
the lid is child resistant. A 
half pint, in a choice of nine 
colors, costs $3.49. 


Accordion shade 
Disguised as a mini-blind, the 
Thermocell blind is really an 
accordion-pleated honey- 
comb (inset). The shade 
shown has an R-value of 4.5, 
claims Thermal Technology 
(Box 682, Broomfield, Colo. 
80020). The white, polyester- 
film blind also deflects sum- 
mer sun. About $5 a sq. ft. 


Clear shutters 
Bronze-tinted Lexan-plastic 
shutters protect pool and pa- 
tio from storms or vandals. 
Yet you can see out, and po- 
lice patrols can see in. The 
roll-up shutters also swing 
out to serve as awnings. 
Door shown costs $600. Se- 
curity Shutter, 109 James St., 
Venice, Fla. 33595. 


Secure closet 

It looks like an ordinary clos- 
et (far left). But pull down the 
hidden, heavy-duty steel 
door, and you've got a bur- 
glar-foiling vault. A steel lock 
secures it. A 1.5-by-seven-ft. 
door costs $156. Porvene 
Roll-A-Door, 12740 Lakeland 
Rd., Santa Fe Springs, Calif. 
90670. 
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| ELECTRONICS 


BY WILLIAM J. HAWKINS 


IC socket 


You've heard of programma- 
ble integrated circuits, but 
how about programmable IC 
sockets? This one, from A P 
Products (Box 603, Mentor, 
Ohio 44060), allows you to 
change the pin connections 
to any IC it holds. No need to 
rebuild the circuit board for 
design changes. About $5. 
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Pop-in deck 

For home use, it's a complete 
VHS video recorder with ca- 
ble-ready tuner and is capa- 
ble of using five video heads 
for perfectly still pictures. For 
portable work, pop out the 
7.9-Ib. recorder section (there 
are no cables) and connect it 
to your video camera. The 
RCA unit is $1,300. 


Low-cost solar 

It's called Sunceram ll-and 
you may be looking at a ma- 
jor change in solar-cell tech- 
nology. Made by Matsushita 
using a unique screen-print- 
ing method, the film-type 
cells are highly efficient (8.5 
to 12.8 percent) and can be 
made for half the cost of con- 
ventional cells. 


Do-all system 

AM-FM stereo, microcassette 
recorder-player, calculator, 
digital clock with wake-up 
alarm—it’s all-in-one, and it 
all fits in your hand. Made by 
PM Industries (5946 Kester 
Ave., Van Nuys, Calif. 91411), 
the PMI-TRC-4 comes with 
carrying case and head- 
phones for $239. 


Videotape fixer 
Broken videotape can now be 
easily repaired with the Tape- 
Mender from Hudson Photo- 
graphic (2 S. Buckhout St., 
Irvington-on-Hudson, N.Y. 
10533). The unit holds the 
cassette open and the tape in 
place while you cut and 
splice with pre-cut adhesive 
tape. It's $30. 


Graphic calculator 
Is a picture worth a thousand 
numbers? It is on this Sharp 
desk-top calculator: Give it a 
problem, and it draws graphs 
to show the answer. All work 
is automatic, including color 
shading of bar, circle, line, or 
band graphs. An overlap 
function lets you compare re- 
sults in the same plot. $180. 


TV on the road 


Ah, what sound! Of course 
you'd expect good fidelity 
from an in-dash AM-FM-cas- 
sette unit with 25 watts per 
channel. Ah, what a picture! 
Picture? Yes—this car radio 
also has a two-in. b&w TV. 
Made by American Audio 
(636 Forbes Blvd., South San 
Francisco, Calif.); $1,495. 


\Nhat's New 


FOR YOUR CAR 


BY JACK KEEBLER 


Oil changer 

Clamp the cables onto your 
battery posts and flip a 
Switch. The little two-Ib. 
pump can draw up to two 
quarts of oil a minute out of 
the crankcase, claims |. D. 
Ratherby, 18480 Bandilier Cir- 
cle, Fountain Valley, Calif. 
92708. Price: $51.95. 


Sleep alert 

Contoured to fit on your ear, 
Drive Alert sounds an 86-dB 
alarm when it detects nod- 
ding motions of your head, 
says Safex, Inc. (Box 7-110, 
West Hartford, Conn. 06107). 
Made of high-impact plastic, 
it weighs only an ounce. A 
hearing-aid battery powers it. 
It's $29.95. 


Wheel winch 


Install Freewheel on the lug 
bolts of your vehicle and pull 
yourself out of sticky situa- 
tions. When not in use, the 
winch unbolts and stows in 
the trunk. It's $69.95 from 
Freewheeler Mfg. Co., 4801 
Woodway, Houston, Texas 
77056. 


Pump and shine 
Squeeze the pump handle to 
apply Rain Dance car wax. 
Borden Inc. says you simply 
spray the new formulation on 
and wipe the excess off with- 
out any hard rubbing. Used 
regularly, the easily applied 
coating should protect like 
standard waxes, claims Bor- 
den. $5.98. 


Hot rubber 


Firestone's S-660 radial tire 
for performance vehicles has 
a five-rib block-type tread for 

good handling, and slotted 

shoulders to channel out 
water to prevent hydroplan- 

ing. It's available in 13-, 14-, 

and 15-in. low-profile sizes. 

Prices: $90-$110. 


Stem gauges 
Improper inflation causes 
premature tire wear and re- 
duced gasoline mileage. In- 
stalled on your valve stems, 
the four gauges allow you to 
easily and quickly check tire 
pressures, says PTP Co., Box 
3086, Wichita Falls, Texas 
76309. $6.48. 


Waterless battery 
Permanently sealed, the 
Torque Starter uses a recom- 
bination electrolyte that 
produces no hydrogen or ox- 
ygen, so you add no water. It 
works upside down or on its 
side and won't leak, even if 
cracked, claims Chloride Inc. 
(Tampa, Fla.). Price: $89.95. 
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Electronically 
coded film 


talks to your camera 
and the photo lab 


Soon, low-light-level 
pictures and high-quality 
prints can be automatic 


By EVERETT H. ORTNER 


Two weeks ago, you put high-speed 
Ektachrome in your automatic cam- 
era, setting the ASA to the 400 recom- 
mended by the maker. All the pic- 
tures—slides—came out perfect. Last 
week you put Kodacolor 400 in your 
camera and again all the pictures 
were perfect—prints this time. 

How could anything improve on 
that? For one thing, there were some 
pictures that you could have taken— 
and didn't. Outside at dusk, for exam- 
ple, when the red low-light warning 
in the viewfinder turned on, you obe- 
diently put your camera away. Actu- 
ally, with Kodacolor, you could have 
gone on shooting for another half-hour 
because of the latitude of the film, its 
ability to produce acceptable pictures 
even when underexposed—or overex- 
posed—by several stops. But your 
camera could not distinguish between 
Ektachrome 400—a reversal film with 
limited latitude—and Kodacolor 400 
and thus played it safe. It assumed 
that exposure would have to be within 
the half-stop latitude of most color-re- 
versal films. The same thing might 
also have happened if you had tried to 
take pictures at a nighttime sporting 
event or at the circus—or even in your 
own home without flash. 

That won't be a problem anymore if 
Kodak has its way. By means of codes, 
its new films can instantly and auto- 
matically give their identity—and 
their limitations—to the camera. 

And they can also talk to the film- 
processing lab to make sure they get 
the right processing and the best 
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prints. At the moment, there are no 
cameras that can take advantage of 
that information, or processing ma- 
chinery that can read the codes. But 
that, Kodak expects, is only a ques- 
tion of time. The cameras and ma- 
chinery won't be far behind the film. 

Both magazines and film will carry 
the electronically readable codes. The 
code that will make the most differ- 
ence in camera design is the checker- 
board pattern on the magazine. It is 
composed of 12 patches. Patches two 
through six convey film speed in a bi- 
nary code; eight through 10 tell the 
number of exposures; 11 and 12 are 
for film latitude. This CAS code—for 
"camera auto sensing"—acts like a 
miniature electronic circuit board. To 
read it, a camera would have a series 
of electrical probes: one for ground, 
others to sense either a bright-metal 
patch (current flowing) or a painted 
patch (no current). 


Fail-safe operation 


With automatic film-speed setting, 
you couldn't set the wrong speed. "We 
see entire rolls of film that have been 
improperly exposed because the cam- 
era apparently wasn't set for the prop- 
er film speed," says Kodak's Norman 
L. Reeves. And a camera with appro- 
priate intelligence designed into its 
microprocessor would permit under- 
or overexposure with color-negative 
film in a wide variety of scene condi- 
tions, says Reeves, but would "cor- 
rectly discourage the photographer 
from taking the same picture with a 
color-reversal film." 

Other possibilities Reeves sees are 
electronic frame counting in a view- 
finder display plus end-of-roll signals. 

Also on the magazine, in tiny type, 
film type and number of exposures ap- 
pear. The legend is designed to be vis- 


ible through a window that Kodak 
hopes camera makers will build into 
their cameras. (Fuji-film users will 
note that Fuji already has this legend, 
as well as 100—400-ASA magazine 
coding.) 

For the photofinisher, automatic 
sorting, made possible by the bar code 
on the magazine, will eliminate one of 
the major headaches of the business: 
putting film in the wrong processing 
line. Both film and chemicals can be 
ruined. The code will also tell the ma- 
chinery how much film has passed 
through, for automatic chemical re- 
plenishment. 

A bar code on the edge of the film 
identifies the maker and type of film 
for automatic-printing machinery. 
Different films, even among those 
processed side by side in the same 
chemicals, have different color values 
and should, for high-quality prints, be 
given separate printing instructions. 
In the best labs, same-type films are 
now segregated at the pre-splice oper- 
ation so they can be processed and 
printed together. The code saves that 
nuisance and, in effect, makes possi- 
ble almost custom printing. 

First to offer the new coding will be 
Kodacolor VR 1000 film, out this 
spring, with Kodacolor VR 100, 200, 
and 400 to follow soon. 

What other technological tricks 
does Kodak have up its sleeve? For 
one thing, there's the magnetic encod- 
ing in its disc film, which makes it 
possible for each negative to carry in- 
structions for its own best print. For 
another, there's the Kodak Datakode 
system, by which a magnetic control 
surface on movie film can carry at 
least 100 binary bits of data for each 
frame. Eastman Kodak, when will 
you make those technologies available 
for 35-mm camera users? us 


Latent-image code on film edge signals precise setting for printing 
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Patches for the camera; bar code for sorting; perforations for double-checking 


EXPOSURE 
RANGE 
INDICATOR 
FOR NEGATIVE 
FILM 


SORTING PRE-SPLICING 


Fig. 3 Fig. 4 Fig. 5 Fig. 6 
Optical, electrical, and mechanical encodings are all employed 
in Kodak system. Optical code (top of page) consists of latent- 
age bar code placed on film in manufacture. It becomes visi- 
ble in processing. Checkerboard patches on magazine (Fig. 1), 
composed of painted and bare-metal squares, tell film speed 
and latitude to camera. Lettering on outside (Fig. 2) is designed 
to be visible through camera window. After exposure, film ar- 
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FILM PROCESSING 


Fig. 8 Fig. 10 
rives at photo lab in envelope (Fig. 3) and is automatically sorted 
based on bar code on magazine (Fig. 4). Before film is spliced for 
developing, perforation coding (Figs. 5, 7) on leader is a dark- 
room double-check. With film processed (Fig. 6), code on film 
edge can be read by automatic printers (Fig. 8) for precise color 
filtration and exposure. Finally, prints are processed (Fig. 9) and 
returned to photographer (Fig. 10). 
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PS How-To 


Plumbing 
without _ 


fears 


—working with 
local codes 


If you run aground on code 
jargon, the local inspector 
may help save you 


By RICHARD DAY 
PHOTOS BY THE AUTHOR 


How often have you seen this caution 
in how-to books on plumbing: “Check 
your local code”? Though the state- 
ment sounds like an evasion, it’s real- 
ly necessary. The plumbing you in- 
stall in your home may have to con- 
form to a local plumbing code, which 
could differ substantially from what’s 
described in do-it-yourself books. 

Codes are intended to protect the 
public by setting minimum require- 
ments for safe plumbing installations. 
The problem is, when you try to follow 
your local code, you can easily run 
aground on a document filled with le- 
gal-sounding jargon written largely 
for professional plumbers, engineers, 
and plumbing inspectors. 

Still, although no code gives prefer- 
ential treatment to an owner-builder, 
no major one denies you the privilege 
of doing your own plumbing. Anyway, 
you can certainly hope for an under- 
standing plumbing inspector to ex- 
plain some of the cobwebs away. 

That check-your-local-code advice 
would be unnecessary if there were 
such a thing as a nationwide plumb- 
ing code. There isn’t. Instead there 
are six model codes covering most of 
the United States. Thirteen states 
have their own codes, and in some 
cases the state codes are tailored after 
one of the six model documents. 

A. J. Morales, technical director of 
the American Society of Plumbing 
Engineers, warns that the states and 
localities that adopt a plumbing code 
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or portions of one can be quite fickle. 
The only way to be sure of what code 
your area is using is to check with lo- 
cal building authorities before you do 
your plumbing work. 

Let’s look at how an owner-plumber 
can work with his local code. It’s like- 
ly to be based on one of the six mod- 
els—the easiest to grasp being the 
Standard Plumbing Code. If your lo- 
cal code follows this one, you're in 
luck. To see what you may be up 
against, contact the county, parish, or 
city building department. There you 
can buy (or be given) a copy of the lo- 
cal code. Chapters cover everything 
from code administration to vents and 
venting. Since a good portion of the 
code most likely deals with large 
projects, such as apartment houses 
and public buildings, not all of what 
you find will apply to the work you 
intend to do. Do your best to read and 
understand the sections that do apply 
and write down any questions you 
may have. 


Helping hand 

Now go back to meet your plumbing 
inspector. You may have to do it early 
in the morning or late in the after- 
noon, while he's not in the field. Not 
only can he clear up questions, he can 


advise you about permits, fees, and in- 
spections. Going at the outset of your 
project helps put the inspector on your 
side. He's authorized to interpret the 
code. If he wants to, he can be flexible 
on some of the more rigid points, bet- 
ter suiting the generalities to your sit- 
uation. Many plumbing inspectors go 
out of their way to help educate the 
nonprofessional plumber, provided 
the knowledge is earnestly sought. 
You might luck out. 

The codes call for every plumbing 
installation to meet standards. This 
includes alterations, repairs, replace- 
ments, equipment, appliances, fix- 
tures, fittings, and "appurtenances 
thereto." Anything connected to 
water service or a sewerage system 
must be installed according to local 
code. An inspector may not come to 
look at some things you do—for in- 
stance, exchanging an old lavatory for 
a new one—but still, everything must 
conform to the code, regardless of 
inspection. 

Whether your project is inspected 
or not may depend on whether you 
haveto obtain a building permit. Gen- 
erally, plumbing maintenance and re- 
pairs don't call for a permit. Plumbing 
remodeling may or may not; major 
remodeling and new-construction 


projects almost always require one. 

Plumbing inspections usually come 
at three stages of new construction: 
rough-in, sewer, and final. The rough- 
in inspection must be done with all 
piping installed, ready to be enclosed 
in walls, floors, and ceilings. Drain, 
waste, and vent (DWV) piping should 
extend to a point five feet outside the 
house foundation where it meets the 
house sewer. 

Sewer inspection comes when house 
sewer piping is ready for connection to 
the municipal sewer or septic tank. 
The sewer trench should be open until 
approved, properly protected against 
accidents. 

The final inspection is made after 
all plumbing fixtures have been 
installed. 

On his visits, the inspector will 
check to see that your piping mate- 
rials and workmanship conform to lo- 
cal requirements, as well as to any 
plans that were called for beforehand. 
(Requiring plumbing plans for one- 
and two-story residences is rare.) It’s 
the plumber's duty to let the inspector 
know when the job is ready for an in- 
spection—the inspector will describe 
the exact condition he wants. 


Pressure-testing piping 


A rough-in inspection includes test- 
ing of the water supply and DWV sys- 
tems. Both systems should have all 
stub-out pipes—water-supply outlets 
and waste openings to fixtures— 
capped. On the DWV system you can 
do this either with caps, which are lat- 
er sawed off, or with rubber test plugs. 
If you use closet (toilet) flanges that 
are built with tap-out shields, closing 
of that opening is automatic. Cap the 
lower end of the DWV system. The 
water-supply stub outs should be 
capped, too. 

Test the water-supply piping by 
connecting a hose and pressurizing. 
(Piping can be tested by air pressure, 
but that can be dangerous. Water- 
testing is recommended for do-it- 
yourselfers.) Some codes call for a test 
pressure 25 psi above working pres- 
sure. Since this is tough to get, it may 
be overlooked. In most cases a 10-foot 
vertical head (column) of water satis- 
fies local requirements. No water-ser- 
vice hookups are allowed until the 
plumbing has been inspected, so your 
water pressure may have to come 
from a garden hose—protected 
against backflow. 

A garden hose should also lead into 
a nearby roof vent stack. Turning on 
the water fills the DWV system for 
pressure testing. All portions of the 
DWV system from bottom to top 
should be filled. On a two-story house 
this creates a pressure of about 12 psi 


— 
The six model plumbing codes 


BASIC 
PLUMBING CODE 


ICBO UNIFORM 
PLUMBING CODE PLUMBING CODE 


STANDARD 
E PLUMBING CODE 


NATIONAL STANDARD 
PLUMBING CODE. 


EI STATE'S OWN 
PLUMBING CODE 


Areas affected 


Building Gficals and Code Administrators 
intl. 


m Plumbing Intl. Conference of Building Officials. 


Mich., NH. R.I., Va, (minimum requirement); localities in Del., Md., 
Okla., Texas 


Mt but under consideration by Ariz., Texas, Wyo. (mi 
mae consideration by Ariz., Texas, Wyo. (mini- 


American Society of Mechanical Engineers; 
American National Standards Inst. 


National Plumbing 
Code 


National Standard National Assn. of Plumbing-Heating-Cooling 
Plumbing Code Contractors 


Officially withdrawn but being revised 


NJ. (minimum requirement); localities in Del., Md., Neb. 


Standard Plumbing Code Southern Building Code Congress Intl. 


a Pa, Ga, la, Miss, NG, SC, Tenn. (minimum requirement); 


locali Ola, Texas 

Uniform Plumbing Intl Assn. of Plumbing and Mechanical Alaska, Calif, Hawaii, Idaho, Maine, Mont, Nev., NM. Ore, Utah, 

Code Officials Wash. m requirement); localities in Ariz., Colo, lowa, Kan., j 
No., Neb, ND., Okla., Pa., SD. Texas, W.Va., Wyo. | 


in the piping below the first floor. It’s 
not much, but it’s enough to indicate 
leaks. 

Often, a 10-foot head of water is re- 
quired for all joints. If so, extend all 
vent stacks to 10 feet above the high- 
est joint. You can cut the stacks back 
after the test. Locate any leaks, and 
fix them before you call the inspector. 
(You may have to pay a fine for repeat 
inspections.) Leave the garden hose 
connected so he can run water into the 
system. 

Inspection of underground piping, 
such as a sewer or septic system, is 
always done with the trenches open. 
Sewer piping should be filled with 
water to test joints. In any case, don’t 
backfill until the pipes have been in- 
spected; otherwise, you may have to 
dig them up. 

The inspector may check pipes for 
slope as well as for leaks. (Slope is 
generally dictated by your local code. 
In most cases, it's % inch per foot.) 
The inspector is also interested in see- 
ing proper pipe bedding and the avail- 


ability of a good backfill material. If 
what you dig out of the trench is 
rocky, have some sand available for 
backfill around the pipes. Sewer 
cleanouts may be required every 100 
feet. These must remain accessible. 
They may be located inside vaults 
buried at ground level or extended to 
grade. 

During final inspection, the inspec- 
tor will probably look at each fixture 
and its trap. He may turn on the 
water in various locations to see that 
it’s working and to check its flow. He 
may flush a toilet. And he’ll check to 
see that the water heater has a prop- 
erly plumbed temperature-and-pres- 
sure relief valve. If everything passes, 
you'll have your plumbing project 
signed off by the inspector. You may 
even get a certificate of approval. 


What about special problems? 
Some codes provide for a variance. 
A variance would never be issued to 
allow an unsafe condition—it might, 
Continued 
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Three-in, Schedule 30 pipe at left snugs, 
with its fittings, inside a standard 2x4- 
stud cavity. Not all codes allow its use. 


All codes require smoothly contoured fit- 
tings to prevent any blockage by waste 
flow. Above: cross section of tee fitting. 


Vi 


Some codes require 12-in.-long offsets in 
long runs of rigid CPVC piping to let pipes 
expand and contract without strain. 


To gauge sewer-line slope (1⁄4 in. per ft.), 
use two-ft. level with %-in. shim under 
one end, taped to 2x4 as shown above. 
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however, let you use a pipe material 
that's not yet accepted by your local 
code but approved by others. In any 
case, the chief plumbing inspector 
would have to agree. Some jurisdic- 
tions let an owner have any reason- 
able variance he desires; others are 
overly strict. 

When you're denied a variance, the 
only solution is a political one. A 
plumber once told me that being de- 
nied a variance for a material or prac- 
tice that's been found safe by other 
codes may put the inspector on thin 
ice. 
In between the chief plumbing in- 
spector and the city council or county 
board may be a code-appeals board. 
While such boards are not noted for 
generosity toward do-it-yourself home 
builders, the politicians who appoint 
them could prove more amenable. 
However, you could invest more time 
fighting city hall than you would in 
knuckling under and doing it the 
code's way. 

What if an owner-builder said, "To 
heck with it all, I'm doing it my way"? 
He'd be asking for trouble. Although 
codes are not laws, they carry the 
force of law. Anyone who violates 
them is apt to feel that force, if 
caught. First he may get a correction 
notice that tells what needs fixing and 
what must be done to fix it; if that's 
ignored, a stop-work order is issued; 
and if he's still defiant, the project's 
building permit may be revoked. 
What's more, if for any reason the 
plumbing should be found to be a haz- 
ard to other people's lives, health, or 
welfare, it could be declared illegal. 
Then, if not corrected fast, building 
authorities could condemn the house 
and order its demolition. The owner- 
builder would end up before a judge, 
facing a small army of experts with 
the force of law on their side—not a 
very pleasant prospect. 

Of course, that's the bad news. The 
good news is that local authorities or- 
dinarily would rather work with a 
DIY plumber than against him. If he's 
cooperative and well meaning, he'll 
have no unpleasant experiences. 

All plumbing codes are strict on cer- 
tain points. Number one: cross con- 
nection. A cross connection is a link 
between a potable water supply and 
one that’s contaminated or that could 
become contaminated by a backflow 
of non-potable water. Direct cross con- 
nections are never permitted by any 
code. A pipe running to a boiler, solar 
heating system, or underground 
sprinkling system is a cross connec- 
tion. A submerged inlet, as in some 
toilet tanks, is a cross connection. To 
meet code requirements, these must 
be fitted with backflow-prevention de- 


vices. A vacuum breaker is a common 
backflow preventer, though others 
may be required. An air gap, as be- 
tween a faucet and the flood rim of its 
fixture, is the safest backflow pre- 
venter. 

Backflow of contaminated water 
into your house-water-supply system 
could sicken or kill members of your 
family. It could even reach neighbor- 
ing houses. All it takes is a pressure 
difference in a link between potable 
and non-potable sources. 

Because it depends on gravity flow, 
drainage piping gets careful code at- 
tention, too. All drain pipes must be 
properly sloped with the least number 
of 90-degree changes in direction 
(these tend to cause blockages). Al- 
though some 90-degree turns are per- 
mitted, using long-turn bends and 
pairs of 45-degree turns is preferred. 

Whether it’s DWV or pressurized 
water-supply piping, proper pipe siz- 
ing is important, too. Codes contain 
pipe-sizing tables for both water-sup- 
ply and drainage pipes. There are lim- 
its on the lengths of vent pipes, but 
these are so generous that you aren’t 
likely to run afoul of them in house 
venting. 

Don’t be put off by some of the 
code’s terms. For instance, a stack is 
merely the vertical portion of a vent 
system leading to a point above the 
roof. Developed length is the length of 
joined pipes and fittings along the 
center line. 

For water-supply systems, another 
common code item is the prevention of 
water hammer with air chambers or 
water-hammer arresters. 

Traps at each waste fixture are also 
a general requirement (toilets have 
their traps built in), and every trap 
must be vented. Double-trapping of 
fixtures is not allowed. Traps may not 
be larger than their drains, and pipes 
must be properly supported. 

The way a vent stack terminates 
above the roof is a common code con- 
cern, too. To prevent ice closure, some 
vent terminations must be larger 
than the vent pipes, commonly accom- 
plished by installing a vent increaser. 
Snow-belt codes usually require that 
the vent extend six to 12 inches above 
the roof to prevent snow closure. 

Some of the code's provisions are di- 
rected at manufacturers of plumbing 
supplies and fixtures. If you buy repu- 
table goods, you needn't be concerned 
about these. 

Finally, if you read "check your lo- 
cal code," don't panic. It's often just a 
book of rules (and the inspector is a 
friendly official who comes along to 
help explain those rules). Treat it that 
way, and you'll do fine at home 
plumbing under your code. ui 
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Keep ‘em active: 
Build the kids a 


backyard 
play center 


Choose from two designs. 
Both use pressure-treated 
wood for lasting good looks 


1. Swing set 
with 
playhouse 


My son and his buddies spend much of 
their time in a geodesic-dome play- 
house (perched 6% feet above the 
ground) or sliding, swinging, and 
climbing on the play equipment be- 
low. I designed and built the structure 
(left, top) rather than settling for a 
Standard bolt-together set of steel 
tubes, swings, and slides. My main ob- 
jection to the commercial units: They 
tend to rust after a couple of winters 
and become a maintenance problem. 
And commercial swing sets made of 
wood are rather expensive. I built this 
wooden play center for less than 
$400. 

Except for the playhouse siding, all 
the wood is Wolmanized for easy up- 
keep and durability. The geodesic- 
dome playhouse is easily assembled 
with the help of Starplate connectors 
(see drawing, following page). Its 
frame is of 2x4s; its siding is ¥2-in. 
exterior-grade chipboard. A coat of 
preservative helps protect the walls. 

I began the construction by sinking 
the 4x4 posts in the ground to below 
the frost line. I used a full bag of 
ready-mix cement to stabilize each 
one. Then I built the frame for the 
deck by attaching four 2x8s to the 
posts (see diagrams, following page) 
with four-in. lag screws. Next, I put 


joists of 2x6s on 24-in. centers be- 
tween the 28s and planked the deck 
with 2x68, trimming the edges after 
the dome was in place. 

Dome construction was simple. The 
instruction booklet that comes with 
the Starplate connectors tells how to 
make any size dome. I built the dome 
on the ground, then, with helpers, 
lifted it to the deck and attached it se- 
curely with nails and lag screws. 

The swings hang from a 2x6 beam, 
which I fastened to the tops of two 
base posts using eight-in. galvanized 
spiral spikes. The swing is a piece of 
2x8 hung by galvanized chain from 
large screw eyes. I also made a glider- 
type swing for adults. 

I made the slide of 18-in.-wide gal- 
vanized metal (the kind used for duct- 
work). It's nailed to a base made of 
two 2x8s assembled edge-to-edge 
with bracing. The sides of the slide 
are also made of 2x8s, rabbeted to 
cover the nailheads. I left extra metal 
on the top of the slide and attached it 
to the playhouse deck with decking 
nails. Then I notched the edges of the 
slide to fit tight against the deck at 
the appropriate angle. Two scrap 4x4 
pieces, set about 18 inches deep in ce- 
ment, anchor the bottom of the slide. 

The ladder is made completely of 
2x4s. Its legs are mounted in cement. 
I made the steps 13 inches apart to 
keep toddlers from climbing up. 

To make the railing, I ripped 2x4s 
in half for the uprights and placed 
them about every seven inches. A 2x4 
nailed along the top and another 
along the side just below complete 
it. 

After I had finished the construc- 
tion, I took a router and rounded all 
edges. This wasn't just for looks. Even 
treated lumber will crack and split 
slightly as it ages. With the edges 


rounded, I’m less likely to have to 
pluck splinters from small fingers and 
toes.—Bryan P. Shumaker 


2. Swing set 
for a slope 


Like many back yards, ours isn't ex- 
actly pool-table flat. In fact, it's a ra- 
vine with a 25 percent slope—that is, 
one foot of drop for every four horizon- 
tal feet. A further complication: Even 
that space is of limited size. When we 
set out to buy outdoor play equipment 
for our young son, it quickly became 
apparent that off-the-shelf swing sets, 
jungle gyms, slides, and so-called cus- 
tomized play equipment just couldn't 
be used on such a site. 

So I decided to apply my architec- 
tural training to the problem. The re- 
sult is a unique play structure (left, 
bottom) that uses its hillside location 
to advantage. And it cost me much 
less than a comparable manufactured 
play set. Materials came to about 
$150 (two years ago). 

The entire structure is cantilevered 
from five 4x4 wood posts. These are 
set in a concrete slurry in holes dug 
about 24 inches deep into the sloping 
ground. I assembled the structural el- 
ements with carriage bolts and a few 
joist hangers. I used pressure-treated 
lumber for durability. Its natural 
wood tone blends unobtrusively with 
the wooded site. 

The plan and elevation on the fol- 
lowing page show the design in detail. 
All materials used are readily avail- 
able, and you can adapt the design to 
your sloping site—or even to one 
that’s flat.—James Calhoun 

For construction diagrams, turn page 
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1. Swing set 
with playhouse 


Starplate connectors (detail) are used at 
all intersections of the dome's frame. The 
2x4 struts are inserted in all five sleeves 
at roof joints but only in four at the base. 
Author used four-ft. struts to give the 
dome a diameter of about six ft. 
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2. Swing set 
for a slope 


CES Li 


Steep grade of the yard suggested the 
configuration of this play center. Uprights 
had to be cut to varying lengths to con- 
form with terrain. Downhill post is flanked 
with 4x4 buttresses for stability. Simple 
design allows speedy construction. 
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By AL LEES 


All the glazing in this energy-efficient house—except for 
two skylights that pierce the sod-covered roof at the rear— 
faces south for maximum solar exposure. All other walls 
are fully earth-bermed, as shown in the section. 

At the center of the complex south facade is a sun trap. It 
consists of a bank of skylights for direct exposure of two 
masonry heat sinks: brick floor and wood-stove niche. This 
trap also provides an entry that gives access to the home in 
stages, to prevent direct heat loss to the outdoors. 

Ideal for a sloping bank along river or lake, the house 
could also nestle into a stabilized dune at the seashore. Its 
low profile is achieved with open-web trusses that take 
ductwork, plumbing, and insulation. This 1,644-sq.-ft. en- 
ergy miser was designed for PS by Ken Gephart. us 
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How to order your plans 


One set of professionally drawn plans for this house is $100; 
four sets (for building, financing, and filing for permits) are $140. 
Specify plan number 955-1A. Mirror-reverse plan is available. 
(Specify how many in your order are to be reversed.) Materials 
list is $20; typical plumbing and wiring diagrams are $7.50 each. 
Add $5 postage to all orders. To use MasterCard or Visa ac- 
counts, call toll-free 1 (800) 547-5570. (This number is for plans 
orders only.) Or you can send a check to Home Building Plan 
Service, 2235 N.E. Sandy Blvd., Portland, Ore. 97232-2884. 
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PS HOW-TO 


Adjustable 


trellis 


controls solar gain 


Removable slats shade 
the deck in summer, slip 
out to let in winter sun 


By SUSAN RENNER-SMITH 


Don Weber, a Colorado builder, 
wanted a deck outside his sun room. 
The room doubles as a passive solar 
collector, so Weber didn’t want to 
screen out winter sun. Yet he needed 
summer shade for both the deck and 
the room. 

The solution: an adjustable trellis. 
Its removable slats slip in or out easi- 
ly so you can adjust the amount of 
shade to the season. 

“When the sun starts getting strong 
in the spring, you start by slipping ev- 
ery third board into the frame,” We- 
ber told me. “As the sun gets stronger, 
you go to every other board. By sum- 
mer, you have them all in.” 

The adjustable trellis also lets you 
vary the amount of shade on the deck. 
“If you want full shade close to the 
house—say, for shade-loving plants— 
you put all the boards in at the begin- 
ning of the season and leave them 
there,” Weber said. 

But if you want direct sun on one 
part of the deck for sunbathing, it’s a 
simple matter to slip out some slats. 
“It takes probably 10 seconds per 
slat,” Weber said, “and about 20 
minutes to take them all down.” 

In fact, Weber dismantles the whole 
trellis for the winter. “Only the sup- 
port posts stay up,” he said. “I do it 
that way to get maximum solar gain. I 
don’t want even the shadow from a 
1x8 falling on the glass." 

Building the deck and trellis was a 
fairly straightforward task, Weber 
says, once he determined the correct 
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angle for the slat slots. After studying 
insolation tables, he decided that 
slanting the boards at 40 degrees 
would provide the best midsummer 
shade. 

“I first erected the corner support 
posts," explained Weber. "Next I lag- 
screwed a nailer to the house, then 
nailed galvanized joist hangers on it 
for deck joists. After laying the deck- 
ing, I attached an upper nailer to the 
house for the trellis framework." 

The two inner supports have slat 
blocks and 1x2 stops nailed to both 
faces, as shown in the diagram below. 
These angle-cut blocks hold the slats 
at the correct pitch. 

For the joists, decking, and support 
posts, Weber used construction heart 
redwood, a textured “garden grade” 
that is rot resistant and dimensional- 
ly stable yet costs less than the archi- 
tectural redwood grade. 

For the trellis slats, he used clear 


all-heart redwood. “It’s better-look- 
ing,” he explained, “and these boards 
are the most visible.” 

Weber made the slats four feet long. 
“Any longer and they might have too 
much sag,” he warned. He added that 
the slats may sag anyway as they dry. 
“But all you do is take them out, turn 
them around, and put them back in,” 
he said. “They'll straighten right 
out.” 

Weber says the adjustable trellis 
has worked well for him—and for the 
many homeowners who have since 
commissioned him to build similar 
trellised decks. “I must have built 50 
of them since I did mine,” he said, 
“and I haven’t changed the design at 
all—just altered the deck to fit the 
space available.” 

Weber will answer questions if you 
send a stamped, self-addressed enve- 
lope to: Don Weber, NCI Corp., Box 
147, Englewood, Colo. 80151. ui 
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Trellis slats slip into grooves formed by 
spacer blocks nailed inside the support 
frame. Cut blocks to identical angles and 
nail them to the 2x8s, flush with their top 


edges. Trellis slats fit snugly in gaps be- 
tween spacer blocks and are held in place 
by a 1x2 stop nailed below. Galvanized 
hardware was used throughout. 


RANA ee 


Lifting out a louver (above) adds a sunny spot to the well-shaded 
deck (right). Removable slats allow winter sun to heat the sky- 
lighted sun room (top). Designer Weber estimates that it takes 
only about 10 seconds to remove or replace each board. 
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PS HOW-TO 


Upgrade 
your walkways 


with duckboard, flue tile, 
and railroad ties 


Give a fresh look to the walkways 
around your home—permanently, 
with pressure-treated lumber 


By W. DAVID HOUSER 
PHOTOS BY THE AUTHOR 


The walk in front of my house had been getting shabby, to 
put it mildly. The undergrowth was taking over, and the 
stepping stones of precast concrete on a bed of marble chips 
made walking difficult for visitors at night. 

My solution was a new duckboard walk, which I de- 
signed in removable modules so I could get to a septic 
cleanout in front of my house. Also, by making the walk in 
sections, it was easy to build modules away from where 
they were to be placed—where I had access to power tools— 
and then move them to their final position. 

You can adapt this design to suit your home, but use 
weather-resistant materials throughout. I used unpainted 
pressure-treated lumber (I'll allow it to weather) and 
heavily creosoted railroad ties, which bound the walk on 
either side. 

My walk goes down to the bottom of a rise at the side of 
my house, where the boundary ties meet with others to 
form a wall on a 90-degree turn down to the driveway. 

At the 90-degree turn there’s a step down to a lower 
walk. It’s actually a four-foot-square module placed on top 
of an eight-foot one. A fascia board covers the end of the 


Completed modules are ready to be moved. Each board is se- 
cured with two galvanized nails at lifters to prevent distortion. 
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Ground beneath the walk is sloped slightly for runoff. The photo 
shows railroad ties in position, anchored by rebar. 


Entry walk from driveway to front of house is shown above. The 
half step is created by a smaller, four-foot-square module. Photo 
at left shows finished walk with landscaping of evergreen 
bushes and pine-bark chips. Below the duckboard is a sheet of 
six-mil-thick black plastic. Septic cleanout is in the center of the 
walk under a removable duckboard module. 


smaller unit. In effect, there’s a half step down to the lower 
level of the walk. 

I nailed all the ties together with 12-inch spikes and 
anchored the boundary ties (and the bottom course of ties 
in the wall) with three-foot-long ?4-inch rebars. 

The modular duckboard fits snugly between the firmly 
anchored railroad ties, so there's little danger of the walk 
upending if someone steps on the edges. 

I used planters made of sections of chimney-flue tile to 
border the railroad ties, positioning them so that if a mod- 
ular unit must be removed, the planters won't get in the 
way. This is a good feature, particularly with my house: If 
I ever needed to get to my septic system for extensive re- 
pairs, a large hole in the front would obliterate a concrete 
walk and planter. 

The flue tile shouldn't be filled all the way to the bottom 
with dirt; otherwise, in a prolonged spell of freezing weath- 
er, moisture in the soil might expand and cause the tile to 
crack. I used a false bottom of plywood (see diagram). 

A helpful hint: The best way to ensure that the duck- 
board doesn't curl or warp is to place the wood so that the 
end grains arch upward—that way water can drain instead 
of pooling in the middle of the board. 

Thus far, I've enjoyed the walk. Future plans include 
low-voltage lighting to highlight the planters and front of 
the house, and a trellis at the front door. us 
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PS How-To 


Truss-framed 
construction 


—a fast, cheap technique 
for your next house 


New building method lets 
you frame an entire house 
in hours instead of days 


By CHARLES A. MILLER 
DRAWINGS BY CARL DE GROOTE 


They may call it a revolution in home 
building, but it hails from a most un- 
revolutionary organization—the U.S. 
Forest Service. It’s a new technique 
called truss-framed construction for 
building light-frame houses. 

Unlike "stick-built" homes, the 
main structural elements of a truss- 
framed house are prefabricated. The 
truss frames, consisting of intercon- 
nected floor trusses, rafters, and wall 
studs, are tipped into position on site, 
much as you'd stand a deck of cards on 
end one at a time. The frames are 
then tied together with blocking at 
top and bottom. 

Truss-framed construction could be 
& boon to a housing industry that is 
hard-pressed to keep costs down; the 
technique saves time and money by 
cutting down on the labor and materi- 
al necessary to build a house. 

The Forest Service's Forest Prod- 
ucts Laboratory originally developed 
the technology to build rugged homes 
in disaster-prone areas. Engineers 
took a normal plate-frame roof truss, 
which is used in about 90 percent of 
new homes, and tied it directly to wall 
studs. The wall studs were in turn 
tied to a flat-floor truss. They found 
that the resulting house had, in effect, 
a strong, unitized frame. 


Truss frame tips into position easily. In- 
stead of trussed rafters, this end frame 
has vertical nailers for attaching gable 
sheathing. Frames go on 24-in. centers. 


110 | POPULAR SCIENCE 


N 
ROOF TRUSS 


QUEEN 
FLOOR TRUSS 


MONO 
ROOF TRUSS 


WARREN 
FLOOR TRUSS 


SCISSOR 


ROOF TRUSS 


FINK 


ROOF TRUSS 


FINK 
FLOOR TRUSS 


WARREN HIP- 
ROOF TRUSS 


Truss frames can be made in a variety of designs, depending on 
size and shape of structure. In every design, upper end of each 
outside stud becomes part of roof truss to which it’s attached. 
The bottom end of stud runs all the way to the lower edge of 
floor truss. The most important stipulation in designing trusses 
is that they must conform to standard design specifications, 
such ‘as those outlined by the Truss Plate Institute. The 
guidelines give required lumber size and grade and identify the 
truss-plate requirements at joints. The frame members are typ- 
ically 2 x 4s, but larger stock could be used—in fact, 2 x 6 frames 
must be used for long spans (greater than 30 ft.), The 2x6 
frames should be used, too, in earthquake zones or in areas 
where strong winds or heavy snow loads are prevalent. 


WARREN 


FLOOR TRUSS 


The average house requires no 
more than 26 trusses, so an entire set 
of frames can be transported on a sin- 
gle truck. A do-it-yourselfer can easi- 
ly handle construction—except for 
building the truss frames, which need 
the attention of a design engineer and 
the quality control of a truss fabrica- 
tor. The job is too tedious and de- 
manding for people without the prop- 
er equipment. Besides, by the time 
you pay retail prices for the materials, 
you'd save little, if anything, over 
purchasing the completed trusses 
from a professional supplier. 

What about the price of the house? 
Because there are no floor beams, 


headers, or interior columns, the cost 
for lumber is significantly reduced. 
Construction costs (material and la- 
bor) average about 10 percent les: 
than costs for a comparable house 
built conventionally. The saving can 
go as high as 25 percent, however. 
Part of the saving comes from the 
open space left by the floor trusses, 
which makes for easy installation and 
lowered labor costs for heating and 
cooling ducts, electrical lines, and 
plumbing. 

Putting the trusses up involves 
three main operations: getting the 
frames into the correct position, 
aligning them properly, and bracing 
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them. The frames can be carried by 
hand, or a light crane or forklift can 
do the work. 

First the end wall goes up: You 
square and anchor it to the founda- 
tion. Because it serves as the guide for 
the rest of the truss frames, it must 
be exactly vertical. The subsequent 
frames, remember, are spaced with 
blocks at the top and bottom of each 
stud. Check each member for align- 
ment with a level, and plumb every 
fourth one at the center and both 
walls to be sure alignment is main- 
tained. If one frame member is out of 
alignment, the following ones will be, 

Continued 
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Frames can be erected and braced in two hours. With standard methods, same size house might take two days to frame. 


too; the cumulative effect can put the 
whole building out of whack. 

Once the frames are up, brace them 
temporarily so that the house doesn't 
collapse like a row of dominoes. Ideal- 
ly, you would install permanent wall 
sheathing, which provides the real 
bracing strength, as soon as the first 
end wall and truss frame are aligned. 


You'd nail on the remaining sheath- 
ing as succeeding frames go up. 
Windows, doors, fireplaces, and oth- 
er wide openings can be a problem. 
However, you can put up the truss 
frames and then cut them, framing 
out the openings in a conventional way. 
More than 1,200 homes have been 
built using truss-framed construction. 


Many more are likely to be seen 
Soon. uj 


NOTES ON FURTHER INFORMATION 
To ensure that this new technique is mi 
all, the Forest Service has patented 


Don't need a whole-house truss? Just truss-frame the 


Trussed floors can by themselves be money savers. Trussed 
floor joists generally consist of parallel 2x4s (top and bot- 
tom) with lightweight galvanized-metal supports—called 
space joist webs—between. The metal webs attach directly to 
the top and bottom plates without nails; they range from 12 

- to 28 inches, depending on the strength required. Trussed 
joists can also be constructed using 2x4s between top and 
bottom plates with the sides covered by plywood, but this is 
usually a more expensive method. 

What are the advantages of a trussed floor? Trussed joists 
are light and easy to install, reducing labor. They're anchored 
in place by nailing to the sill plate—no sawing required. 

Trussed joists are also strong. The allowable spans are 
much greater than for conventional framing systems: For 
most homes, trussed joists can span the entire width of the 
house. This eliminates the need for supporting beams, bear- 
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ing walls, and additional concrete footings in the foundation, 
saving both material and. labor. And when used between 
floors in a two-story home, the clear span beneath allows 
flexibility in room design. 

; Thé open spaces within trussed joists can be used to pass 
air ducts, plumbing pipes, and wiring without having to saw 
or drill holes. This, too, not only saves time but eliminates the 
possible weakening of the floor structure. 

Trussed joists save time and labor, too. They can be easily 
installed by the do-it-yourselfer and can be purchased from 
most truss fabricators. They should, however, be designed 
by an expert to ensure proper floor strength. 

A truss-joist fabricator will need, at the very least, your 
foundation or floor plan. A full set of plans is preferable, how- 
ever. The span of the truss is the critical factor in design.— 
Herb Hughes T 
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Introducing the TRS-80° Model 100 Portable Computer 


—User-Friendly Software Makes it Truly Revolutionary 


Imagine a computer on your desk so small, it can fit in 
your in-basket. The second you turn it on, imagine seeing 
a menu of built-in executive management programs and 
your own files, ready for immediate use. All revealed on 
an eight-line by 40-character LCD display positioned just 
above a full-size keyboard. And when you leave the 
office, imagine a three-pound computer you can take 
along, because it works on AC or batteries. 


Stop imagining. The new TRS-80 Model 100 is the com- 
puter you've been waiting for. As a desk organizer, it's a 
phone directory, address book, appointment calendar 
and telephone auto-dialer. It's a personal word proces- 
sor, as well. There's even a built-in modem to access 
other computers by phone. 


Come see the most revolutionary computer since the 
TRS-80 Model I at over 6500 Radio Shack stores and 
participating dealers, including over 400 Radio Shack 
Computer Centers nationwide. 
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Send me a free Model 100 brochure today! 


Mail To: Radio Shack, Dept. 84-A-45 
300 One Tandy Center, Fort Worth, Texas 76102 
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sander 


—kit-built substitute 
for a pricey planer 


| Thickness - 
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Working parts for DynaSand drum sand- Sanding drum (above) is wrapped with 
er are covered by hardwood-ply dust abrasive strip, the end secured with spray 
hood and belt and chain guards (top). adhesive. Paper coil is pattern for strip. 
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Here’s how to build a tool 
that will sand big projects 
dead flat—even to a veneer 


By THOMAS JONES 


I don't have a thickness planer in my 
shop. When I needed wood planed to 
thickness (or rough wood smoothed), 
I took it down to the local cabinet-and- 
millwork shop where, for a reasonable 
charge, they ran it through one of 
their planers. It was inconvenient, 
but it saved me the $1,200 to $3,200 
cost of the tool. 

I seldom do that anymore. Not that 
I broke down and bought a planer. In- 
stead, I made a tool (from a kit) that 
can do most of the jobs a planer can 
and even do them better. It’s called a 
drum sander (but it’s unrelated to the 
small sleeves you chuck in a drill 
press for smoothing curves). On this 
drum sander, the sanding head is a 
large cylinder around which you wind 
a strip of sanding cloth, spiraling it 
around to completely cover the drum 
(see photo). The work is laid on an ad- 
justable table and fed under the rotat- 
ing abrasive-covered drum. The 
drum-sander kit I bought is called the 
DynaSand Thickness Sander. It’s 
made by Kuster Woodworkers (Box 
34, Skillman, N.J. 08558). 

Actually, it was one of those trips to 
my local cabinet shop that set me on 
the trail of DynaSand. That day the 
proprietor, Paul Moser, did my job on 
a new tool—a 36-in.-wide belt sander. 
Instead of knives dressing the wood, 
an abrasive belt did the work. My %- 
in. mahogany was quickly reduced to 
the %e-in. thickness I wanted. And 
the quality of the work was first- 
rate. 

Wide-belt sanders and their cous- 
ins, abrasive planers, are replacing 
knife planers, belt sanders, and 
Stroke sanders in cabinetmaking 
shops and furniture factories, Moser 
told me. The reason: They will sand 
wood to very accurate dimensions. 
Any kind of grain, including end 
grain, can be surfaced, and the flaws 
that planers often leave are virtually 
eliminated. 

But wide-belt sanders are not man- 
ufactured for the home workshop. The 
tool in that cabinet shop is driven by a 
24-hp motor and costs $20,000—obvi- 
ously not for me. 

A drum sander, however, will per- 
form the same sanding operations as a 
wide-belt sander. And the price is af- 
fordable. DynaSand kits are available 
in three drum widths: 12, 18, and 24 
inches. The kits contain the necessary 
special and industrial parts you are 
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Parts for 18-in. thickness-sander kit from 
DynaSand (above, left) include: V-belt (1), 
Six-by-18-in. aluminum drum on steel 
shaft (2), pillow blocks (3), pulleys (4), mo- 
tor-starter switch (5), roller-chain tension- 


er (6), piano hinge for motor board (7), ta- 
ble-adjustment crank (8), sprockets (9), 
threaded rods with traveling blocks (10), 
brackets (11), and roller chain (12). Op- 
tional power-feed kit for it (right) contains 


To assemble sander frame, you attach 
base to legs with glue and screws (above, 
left). Legs are attached to upper sander 
frame with bolts only. Assembled sander 
(right), minus guards and dust hood, re- 


not likely to find in hardware stores. 
You have to supply the wood, ply- 
wood, and plastic laminate for the 
frame, table, and belt and chain 
guards; and a drive motor for the 
drum. The basic kits are for manual 
feed. A separate kit converts the sand- 
er to power feed—an option you can 
add later if you prefer. 

My first step was to decide which 
size would be best for my shop. The 
12-in. size may be great for model 
builders and musical-instrument 
makers, but it doesn't have the capac- 
ity for furniture making. I looked 
back over 10 years woodworking 
projects to see if I could justify the ad- 
ditional cost and space required for 
the 24-in. model instead of the 18. The 
glued-up work I did in that period 
that was more than 18 inches wide 
consisted of two workbench tops, one 
trestle table top, and two settle ends. 
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veals motor on hinged board. Chain for 
table-raising drive passes through slots in 
leg and corner posts. Note chain tension- 
er behind V-belt. Feed rollers are connect- 
ed with sprockets and chain. 


And only the settle ends were less 
than 24 inches wide. Thus my choice 
was obvious: Go with the 18-in. mod- 
el, which would handle almost every- 
thing, and continue taking the wider 
stuff to the cabinet shop. 


Putting it together 


The instructions that come with the 
kit specify 17-in. hardwood for frame 
and legs. I used maple; oak would 
have been another good choice. Di- 
mensioned patterns are provided for 
all parts. Joints are mostly half- 
lapped, so making the parts was easy. 
Accuracy is important, however. 
Clearances are tight, and if the sand- 
er is going to work well, it has to be 
assembled square. 

You do the initial assembly with 
glue only so you don't put frame-as- 
sembly screws where they'll be in the 
way of mechanism screws you install 


these parts: aluminum spring holders 
and caps (1); springs (2); phosphor- 
bronze bearings (3); %-hp, 15-rpm gear 
motor (4); roller chain and sprockets (5); 
in-feed and out-feed rollers (6). 


later. When I did install the frame 
screws, I used enough to hold the 
frame together as if there were no 
glue. 

The gear motor that drives the feed 
rollers is mounted on a platform ex- 
tending from one side of the frame. I 
did not use the Kuster pattern but 
substituted a design of my own; mine 
uses less wood and is better secured. It 
also provides a mount for the motor 
and vacuum-cleaner switches so that 
they face the in-feed end of the sand- 
er. The drive for the sanding drum is 
located near the bottom of the sander 
on a hinged board. The weight of the 
motor provides belt tension, which 
can be adjusted by moving the motor 
on the board. 

The table is critical. It must be flat, 
rigid, and smooth. It is made of two 
layers of %4-in. plywood, reinforced 
with hardwood side rails and surfaced 
with glossy plastic laminate. I used 
furniture-grade birch plywood; ma- 
rine ply would be a good choice, too, 
but A-C-grade (exterior) fir plywood 
is absolutely out. The plywood must 
be flat initially; you should be very 
picky about this. 

The table-raising mechanism con- 
sists of threaded rods mounted to the 
frame at each corner and driven syn- 
chronously by sprockets and drive 
chain. Threaded blocks attached to 
the table ride the rods. Each turn of 
the rods (by a single crank) raises the 
table Yio inch. 

The six-in.-diameter sanding drum 
is mounted on a one-in. shaft in self- 
aligning pillow blocks. Care must be 
taken to center the drum in the frame. 
In-feed and out-feed rollers are on 
steel shafts that rotate in phosphor- 
bronze bearings. The bearings lie in 
slots in the wood frame, pressed down 
by hefty coil springs. The springs are 
retained in square aluminum holders 

Continued 
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Gear motor for feed rollers is mounted on a platform attached to 
sander frame (above left). Threaded rods of table-raising mech- 
anism, attached to sander frame at top and bottom, pass 
through threaded blocks, which are attached to the table. Chain 


CUTTERHEAD 
(4-KNIFE) 


CHIP 


ABRASIVE CLOTH- 
/ COVERED DRUM 


TABLE ^ DRUM SANDER 


BREAKER 


ABRASIVE 
BELT 


WIDE-BELT SANDER 


Compare these three tools that reduce 
wood to the thickness you want: planer, 


and held down by aluminum channels 
screwed in place. To avoid strain on 
the small-cross-section parts of the 
frame in which the screws go, I drilled 
loose-clearance holes 1% in. deep then 
drilled deeper pilot holes for 1⁄4-by- 
three-in. lag screws. The feed rollers 
are also driven by sprockets and drive 
chain. 

To power the sander, Kuster recom- 
mends a %- to two-hp-drive motor, de- 
pending on the size of the sander and 
the intended use. I purchased a Sears 
medium-duty, ball-bearing, capaci- 
tor-start, one-hp motor, which can 
run on either 115 or 230 VAC. 

Guards on the sander are very im- 
portant. The danger from the belt is 
obvious, but the danger from the slow- 
moving chain drive is worse. With 50 
ft.-lbs. of torque driving it, anything 
caught in the chain is going to get 
mashed in the sprocket unless the 
chain breaks or a setscrew lets go. 
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wide-belt sander, and drum sander. Cross 
sections show how each works. 


You also have to build a hood over the 
drum to keep sawdust from blowing 
all over your shop and, more particu- 
larly, to keep sawdust off the feed 
rollers so their traction will not be im- 
paired. I connected the dust hood to a 
Sears 12-gallon wet-or-dry shop vacu- 
um, which I bought especially for this 
sander since it will be the most prolif- 
ic sawdust producer in my shop. Pat- 
terns are given in the instructions for 
making the guards and the dust-col- 
lector hood, but I beefed up mine be- 
yond what Kuster called for. 

Another change I made was to file 
flats on the roller shafts for the set- 
screws. It is unlikely that one of the 
screws will let go, but if one did, you 
could have a board shooting out the 
in-feed end of the sander. 

The abrasive used on this drum 
sander is three-in.-wide abrasive 
cloth-the same material sanding 
belts are made of. It can be purchased 


and sprockets drive all rods at once to control table height uni- 
formly. Dust-collector hood (right) doubles as a guard for the 
sanding drum when the top is in place. Baffle (being inserted) 
keeps dust away from the in-feed roller. 


from Kuster and others in 60, 80, 120, 
and 180 grits on 150-ft. rolls for about 
$43 per roll. 

I have used my DynaSand to sur- 
face a wide variety of work, including 
fir end grain, using 60- and 80-grit 
abrasive. The depth of cut that can be 
made depends on the width of the 
work piece, the direction of the grain, 
the wood density, and grit and condi- 
tion of the abrasive (how worn and 
how clogged it is). It also depends on 
the horsepower of the sanding motor, 
the speed of the drum, the feed speed, 
and (with power feed) the ability of 
the feed rollers to push the work 
against the drum. DynaSand does a 
great job dressing standard thickness 
S2S (surfaced both sides) lumber to 
intermediate thicknesses. It can han- 
dle stock up to 17% inches wide and 
four inches thick. Pieces can be as 
short as 10 inches and as thin as %e. 
Thinner pieces should not be run 
through because the feed rollers will 
rub on the table surface. Shorter and 
thinner pieces can be dressed if they 
are fastened to support boards. 

The Kuster DynaSand drum sander 
is not interchangeable with a home- 
shop planer. While it can be used to 
dress rough lumber, it is slow at it— 
even with 36-grit abrasive. On the 
other hand, DynaSand will surface 
wood with the grain, across the grain, 
and even handle end grain without 
danger of leaving chip marks, goug- 
ing, grain raising, or "washboard- 
ing"—always potential hazards with a 
planer. It can smooth knots and the 
wildest grain. And it will let you re- 
duce %-in. wood to a veneer. 

The 18-in. DynaSand kit with pow- 
er feed costs $585. With motor, wood, 
and hardware the total cost is about 
$825. Prices of other kits: manual 
feed—12-in. ($245), 18-in. ($295), 24- 
in. ($345); power feed—12-in. ($490), 
24-in. ($640). [ul 


Five reasons 
never to mess with 


charcoal again 


1 Chicken and chops cook side by side. 
That's because Kenmore dual heat 
controls cook with two temperatures at 
once. What charcoal grill can do that? 


2 Push a button and you're ready 

to grill. With Sears instant ignition you 
never mess with charcoal, lighter 

fluid or matches again. 


3 Gas cooks cheaper 

than charcoal. Now 
you can cook out 
more because gas 
Costs you less. 


without lifting the lid. Sears 
through lid gives you a better view 
of your barbecue.The grill stays hotter; 
you stay cooler. 


5 Save $100 and become a legend in 
your own backyard. Kenmore gives 
you everything you need, including 

an 87sq. in. warming rack and a handy 
redwood shelf. Sears even offers you a 
complete line of legend-making optional 
accessories. On sale May 29 to June 25. 
Now you're cooking with gas. 


Sears Kenmore Gas Grill 
Save $100 Now 199? 


Model #23737 

Savings shown is minimum savings nationally. 

Prices and dates apply only to the continental United States except Alaska. 
Available in most Sears retail stores. Fuel not included. Unassembled. 


Smokey tells how to 
beat the heat of 


hot-start 
problems 


Our top mechanic reveals 
how to keep rolling 
when the mercury soars 


By SMOKEY YUNICK 


“The car fires up in the driveway with 
no problem. I drive for a while, then 
stop. The engine is warm. I’m gone for 
only a few minutes. When I come 
back, the car refuses to start; I’m 
stranded. What's wrong?” 

The complaints I used to get from 
readers a few years ago were about 
their cars not starting when it was 
cold. Today it’s nearly the opposite. 
When the mercury soars, the starting 
troubles begin. Letter after letter de- 
scribes a situation like the one 
above. 

When your car won't start hot, 95 
out of 100 times you've got one of two 
problems: fuel or electrical. First, I'll 
tell you how to decide which system is 
the troublemaker and what the on- 
the-spot fix is. (Remember, both of 


these heat-sensitive systems can be- 


temperamental at the same time.) 
Then I'll tell you what probably 
caused the malfunction and what to 
do in your driveway or garage to keep 
it from happening again. 
The quick fix 

Let's say your starter is grinding 
away in a blazing-hot parking lot. The 
frozen groceries have already started 
to soak through the paper bags on the 
front seat. What do you do? If the en- 
gine turns over but won't catch, as- 
sume that it's flooded. Most of the 
time that's the problem. Unfortunate- 
ly, the average layman's instinct is to 
pump the gas pedal. That's wrong. 
Push the throttle down and hold it 
there. Most makers install a throttle- 
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linkage device called an unloader, 
which cracks open the choke when the 
throttle is opened wide. 

If the engine is flooded, this should 
get it started. If it does catch, you've 
got to be smart enough to back off the 
throttle. You sure don't want the en- 
gine running at 3,000 or 4,000 rpm 
without oil pressure built up. 

If you don't get started, don't run 
the battery down. Believe it or not, 
the best thing to do at this point is ab- 
solutely nothing. 

Open the hood and let it sit for 30 
minutes. Drain out as much heat as 
possible, because odds are that heat 
has caused the engine to flood and 
crank slowly. I'd say that nine out of 
10 times you'll get started. But I'd 
also say you'd be foolish to keep on 
driving without getting something 
done as soon as possible. 

If you have a really tough problem, 
you still may not get started, so I'll 
give you some easy checks to do first. 
Then if the problem still won't go, 
we'll have to move on to the heavy- 
duty fixes. 

If the engine spins over quickly but 
doesn't start, get the air cleaner off. 
Check to see if the choke is really 
opening when you floorboard the ped- 
al. If you're alone you'll have to oper- 
ate the throttle linkage manually. 
Look into the carb's mouth. Does the 
round plate in the opening turn on 
edge when you push the linkage to 
full travel? If not, you may have locat- 
ed the problem. 

Another hot-start clue is excess fuel 
on the outside of the carb or down in 
the intake manifold. To check for raw 
fuel in the intake manifold, you have 
to hold the choke and throttle plates 


Basic trouble-shooting questions 


1. Is the engine turning over quickly? 


2. Does the choke remain closed when you. 
floor the throttle pedal? 


3. Is your car a 1973 or earlier model? 
4. Is your carburetor improperly adjusted? 
5. Can you smell raw fuel? 


6. When you crank the engine, do the cables 
and connections remain cool? 


7. Are any of the vacuum lines disconnected or 
in poor condition? 


8. Is there excess fuel on the outside of the 
carburetor or manifold? 


Yes No 


You can usually trace a hot-start problem 
to the fuel system or the electrical system. 
The questions listed above can help you 
start to solve hot-starting difficulties. A 
“yes” answer indicates a fuel-system 
problem. A “no” points toward an electri- 
cal glitch. Keep in mind that heat may af- 
fect both systems at the same time. 


open with a long stick or screwdriver. 
Then look down into the carb throat, 
using a flashlight if necessary. (Never 
use a match or lighter to examine a 
fuel-system problem.) 

What does it mean if you are able to 
spot excess fuel in either of these two 
areas? You could be faced with one of 
two problems: First, engine heat 
could have warmed up the carbure- 
tor—maybe as high as 200 degrees F. 
This caused the volatile portion of the 
fuel to boil inside the carburetor and 
fuel lines. In turn, excess pressure 
forced the float needle off its seat, and 
fuel was pushed out the discharge 
nozzle. Normally, the amount of fuel 
metered into the carburetor float bowl 
is precisely controlled by the float in- 
let valve and seat. Their job is to 
maintain a constant fuel level in the 
bowl (fuel reservoir) This ensures 
that the carburetor won't go hungry 
or be oversupplied, despite changes 
in demand. 

The second, and much more serious, 
problem would be a carburetor with 
an internal leak that's flooding the 
manifold. 

If you're staring at a flooded engine, 
what can you do? Usually, as men- 
tioned before, the best thing to do is 
nothing. But one effective method for 
getting rid of excess fuel is to hold the 

Continued 


SOFT PACK 100's FILTER, MENTHOL: 2 mg. “tar”, 0.2 mg. nicotine "imeem 
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“AXA OF THE YEAR?’ 


NEW-SIZE CHEVY S16 BLAZER 
This never-before sport utility vehicle has been 
named "4X4 of the Year" by 4-Wheel & Off-Road 
magazine, plus "Four Wheeler of the Year" by Four 
Wheeler magazine. And now Chevy S-10 Blazer is 
taking on Ford's brand-new Bronco II—with some 
decided advantages. 

4-cyl. or optional V6 power. A standard 4-cyl. engine 
or available V6. Ford Bronco II offers only a V6. 
Insta-Trac 4X4—or 2WD. Every S-10 Blazer 4X4 has 
the revolutionary Insta-Trac 4X4 system. For the 

first time ever, you can shift from freewheeling, fuel- 
efficient 2-wheel drive to 4-wheel-drive High—and 
back—at any speed. Ford Bronco II offers nothing 
like it. A 2-wheel-drive S-10 Blazer is also available. 
Highest towing capacity in its class: 5000 Ibs. 
Including trailer and cargo. That's 950 Ibs. more than 
a Ford Bronco II with a V6. Optional V6 and heavy- 
duty trailering package are required. 

More options Bronco II doesn't offer. They include 
big, fat P235/75R-15 on/off-road tires, power 
windows, power door locks, and much more. 

More payload capacity and cargo room than 

Bronco II. With the available rear seat folded down, 
you get long cargo length (68.6 inches) and big cargo 
space (67.2 cubic feet). Plus a 1000-Ib. payload 
capacity. Payload includes people and cargo. 


The Chevy S-10 Blazer 4X4 with optional V6 and 
4-speed manual transmission has some impressi 
mileage figures, too. 31 Est. Hwy. EPA Est. MPG* 
Chevy S-10 Blazer—the “4X4 pM the Year"! 

See it soon at your local Chevy dealer's. 

*Use estimated MPG for comparisons. Your 
mileage may differ depending on speed, distance, 
weather. Actual highway mileage lower. Estimates 
lower in California. Some Chevrolet trucks are 
equipped with engines produced by other GM 
divisions, subsidiaries, or affiliated companies 
worldwide. See your dealer for details. 

Let's get it together...buckle up. 
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Hot-start problems 


FUEL SYSTEM 


choke open and crank the engine over. 
You'll need a partner: You hold the 
choke and throttle open while your 
buddy turns the key. Be alert while 
you try this—if the engine starts, be 
ready to let go of the choke and throt- 
tle linkages instantly. You could seri- 
ously damage your engine or injure 
yourself if the engine ran beyond its 
rpm maximum, or redline. 

The opposite of these hot-start 
flooding problems is a hot-start lean 
condition. Actually, a car will seldom 
have a lean condition that prevents it 
from starting. If it's lean, it will more 
likely start easily but won't drive off. 
If you can't find signs of flooding, 
though, it wouldn't hurt to check for 
signs of a lean mixture. 

There are at least three possible 
causes for a lean condition. Heat may 
have vaporized the fuel in either the 
fuel line or pump, and the pump won't 
pull the vapor. Or maybe you're out 
of gas, or the gauge isn't reading 
right. There's an easy way to see if 
one of these two is the problem. Take 
the air cleaner off, and peek into the 
carb throat. Move the throttle by 
hand. You should see fuel squirt into 
the throat. Automotive carbs are 
equipped with an acceleration pump 
to inject additional fuel into the man- 
ifold when the throttle's floored 
quickly. The third possibility is that 
one or more of the vacuum hoses are 
off. This decreases the vacuum in the- 
manifold, reducing the engine’s abili- 
ty to draw enough fuel from the carb. 
Check to see that all lines are con- 
nected and in good condition. 

What's the best way to temporarily 
increase the amount of fuel available? 
Work the accelerator linkage back 
and forth by hand and close the throt- 
tle plate. This works the accelerator 
pump and applies maximum vacuum 


or 


FUEL TANK 


to the idle circuit, enriching the fuel- 
intake charge. 

If you can’t find a fuel problem, 
maybe the villain is in the electrical 
system. In that case there is one check 
you can make on the scene. If it’s ob- 
vious that the starter is turning over 
too slowly to start the car, have some- 
one hold the key in the start position. 
Carefully touch all four end connec- 
tions of the battery cables. The tip-off 
you're looking for is heat. If you find a 
hot cable, you've probably located the 
troublemaker. 

GM, as well as other manufactur- 
ers, made millions of swaged-type ca- 
bles. They look fine on the outside, 
but cut that cable-terminal connec- 
tion open and you'll find it's all cor- 
roded with green and white junk. Un- 
less you plan to do major surgery in 
the parking lot, the cable repair is 
best left for the driveway. Sometimes 
a two-person deal will get you rolling. 
Have your buddy turn the key while 
you twist the cable for contact. 


In the driveway 


Inthe parking lot, all you wanted to 
do was get started. Now, at home, you 
want to fix the problem permanently. 
Tve saved the fixes and the trouble- 
shooting for this section. You'll find 
the most-likely solutions in the begin- 
ning and the least common—and more 
difficult—toward the end. Since hot- 
engine flooding is the most likely 
cause of hot-start problems, let's be- 
gin with that. 

Suppose you found raw fuel in the 
manifold or on the outside of the 
carb—or were able to start the engine 
by holding the throttle on the floor. 
That clearly points to a too rich condi- 
tion. And, when that happens to a hot 
engine, it can come from just two 
things: The carb or fuel lines are get- 
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ting too hot, or the carb is out of 
adjustment. 

Notice where your car’s exhaust 
manifold and exhaust pipes are locat- 
ed relative to heat-sensitive parts 
such as the carb, fuel pump, and fuel 
lines. For instance, does the pipe off 
the exhaust manifold run close to a 
fuel line? If so, you’ll have to do some- 
thing about blocking or removing the 
heat. 

There are three things you can do to 
cool things off. The first: Insert a piece 
of ducting to direct cool outside air 
onto the affected parts. 

Second: Make an aluminum heat 
shield that you can bolt in place so ex- 
haust heat won’t soak into neighbor- 
ing components. For example, a 0.06- 
inch-thick piece of aluminum be- 
tween the carb and the hot manifold 
with about 0.06 inch of clearance on 
each side could make as much as a 75- 
degree-F difference. 

If the steel fuel lines are running 
too close to some part of the exhaust 
system, the fuel may be heated before 
it even reaches the fuel pump or car- 
buretor. If this is the case, you might 
try the third fix: Remove the metal 
line and replace it with a quality 
brand of flexible cloth line such as 
Aeroquip. This lets you reposition the 
line away from the excessive heat of 
the exhaust system. 

If you haven't got a problem from 
heating the fuel, maybe your carbure- 
tor is out of adjustment, particularly 
if you have a later-model car. But get- 
ting it adjusted right can be problem. 
Many mechanics adjust carburetors 
the way they did in the "good old 
days." They think by listening and 
turning a screwdriver they can make 
an accurate adjustment. That abso- 
lutely won't work. Some of the more 
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Hot-start problems 


STARTER AND SOLENOID 


INSULATED 
BRUSH HOLDER 


GROUNDED 
BRUSH HOLDER BRUSH SPRING 


sophisticated carburetors have 14 le- 
vers and rods as well as five or six ful- 
crums that are spring loaded or ther- 
mostatically controlled. A proper carb 
adjustment takes 30 to 45 minutes us- 
ing the right equipment. The adjust- 
ments must be checked cold, hot, and 
in the heat-soak position (after the 
hot engine is turned off). 

Now suppose you’ve determined 
that your problem is not flooding; in- 
stead, you suspect a hot-start lean con- 
dition. That’s not common, but it can 
happen. What’s the fix? It may be to 
block heat again. Remember, we said 
that a hot fuel line or pump can turn 
the fuel to vapor, which keeps it from 
being pumped to the carb. Check to 
see if the lines or pump are too close to 
the exhaust manifold. You may have 
to put an aluminum shield next to the 
fuel pump. If the metal fuel line is get- 
ting too hot, replace it with a flexible 
cloth line as described earlier. 

If a hot fuel line isn't causing the 
problem, an EGR (exhaust-gas recir- 
culation) valve may be stuck open— 
reducing vacuum to the carburetor 
jets and causing a lean condition. One 
way to check this is with a vacuum 
gauge. If you crank the engine over 
with the throttle plate closed, you 
should be pulling in the neighborhood 
of 18 to 20 inches of vacuum. If not, 
try gently tapping the side of the 
valve with a hammer while the en- 
gine is running. You may notice the 
idle smooth out if the valve pops 
closed. But make no mistake, this is 
only a temporary fix. The EGR valve 
is on its last legs. Replace it. 


Electrical system 


If the cranking slows down when 
the engine slows down, the problem is 
likely to be electrical. Did you find a 
hot end connection on one of the bat- 
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OVERRUNNING 
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tery cables when you investigated in 
the parking lot? If so, you can either 
install a new cable end or replace the 
old cable with a bigger one. 

If the cable is relatively cool, how- 
ever, and the starter sounds like its 
tongue is hanging out, the next thing 
to check is the solenoid. 

The solenoid is supposed to slam a 
copper disc across two copper lugs to 
make a connection and deliver juice to 
the starter. On some models, engi- 
neers were having trouble backing 
the starter pinion out of the ring 
gear. The fix was a heavier retractor 
spring. That solved the pinion prob- 
lem; but remember, the solenoid has 
to whip that spring to make the elec- 
trical contact. If the spring is too 
strong, the contact won't be good, and 
the starter will turn slowly because 
juice isn't reaching it. The cure for 
that problem is a weaker spring. A 
starter-rebuild shop will carry lighter 
springs for your solenoid. 

If the problem isn't in the solenoid, 
it may be in the design of the system 
itself. Over the last 10 years, engine- 
operating temperatures have been 
creeping up. At the same time, engine 
tolerances have been getting tighter. 
Today GM thinks nothing of letting 
water temperature go to 225 degrees 
F. When you park the car after a run, 
thetemperature goes up another 15 or 
20 degrees. What happens to those 
closely fitted aluminum pistons? They 
get squeezed in the bores, and the 
Starter strains to turn over. The start- 
ers electrical draw goes sky-high, 
robbing juice from the ignition sys- 
tem. At this point, it's time to do a 
starter-draw test. 

Because the test calls for a special 
tool called a carbon-pile rheostat, as 
well as a voltmeter and ammeter, this 
procedure is best left to a service ga- 


rage. For instance, starter amperage 
draw for a V8 should be between 160 
and 200 amps. High draw means your 
engine is tight or the trouble's in the 
starter, and the starter will have to be 
removed for further checks. Low draw 
indicates a weak battery or resistance 
in the starter circuit. 

Back about 1973, somebody decided 
to cut costs by going to smaller batter- 
ies and cables. They also reduced the 
amount of copper in the starter. When 
these small motors become heated by 
under-hood temperatures of 200+, 
they just don't have the power they 
need. There's really nothing wrong 
with them, and there's nothing any- 
body can do to improve their half- 
hearted performance. The only fix is a 
high-torque starter. Your parts man 
will have one listed. Basically, it's the 
"standard" starter they installed be- 
fore 1973. From the outside it may 
look like the one you're replacing, but 
on the inside the cheapo starter has 
fewer turns of wire. 

Before you replace that starter, 
though, you might want to try a sim- 
pler fix. Remember the lesson from 
the hot fuel-system components. One 
fix is to shield the starter from heat, 
using a piece of aluminum between 
the starter and the source of heat. It 
just may reduce the starter's tempera- 
ture enough to cure the problem. 


One last word 


There is a final situation you should 
know about that may be hard to find. 
Say the engine cranks okay when it's 
hot, and you can't find any evidence of 
either a too rich or too lean condition. 
The trouble may be in your ignition 
wiring. If you heat a wire, its resis- 
tance to electrical flow increases. 
Sometimes, parts like resistors be- 
come old and oxidized, and even 
though they work fine cold, they won't 
get the job done hot. This also applies 
to coils and capacitors. This resis- 
tance increase may be one of the 
toughest problems to lick, since it 
only occurs when the components are 
hot. The way to catch it is to run the 
engine until it reaches operating tem- 
perature. Then shut down and check 
back along the lines with a multimet- 
er. If the resistance when hot is high- 
er than that specified in the factory 
manual, you've located the problem. 
If you ask a mechanic to do this and he 
tries to track down the problem while 
the engine's cold, you'll know you're 
in the wrong garage. 

Sometimes you can find and fix a 
hot-start problem pretty easily. Some- 
times the trouble-shooting seems like 
it'll never end. But keep looking, find 
the clues, and eventually you'll get it 
licked. [uj 


Diamond 
sharpener 


speeds honing 


Nickel-coated sheet of perforated steel is 
embedded with diamond abrasive and 
bonded to a rigid plastic base. Diamond 
Whetstones won't break if dropped. 


Looking for the perfect sharpening 
Stone? I may have found it in the DMT 
Diamond Whetstone. As the name im- 
plies, it’s based on the perfect abra- 
sive—diamonds. 

I found that a six-inch bench stone 
and smaller pocket stone cut fast— 
very fast. A few good strokes can 
bring even a pitifully dull edge right 
back to life. Much of this ability is due 
to the hardness of the diamonds, but 
some credit should go to the “feel” of 
these stones. They seem to communi- 
cate through the knife blade, making 
it easy to hold a consistent angle as 
you hone. 

The stones are clean as well as fast. 
You can use them with water instead 
of oil, which makes them ideal for use 
in the kitchen. 

Since they’re so hard, the stones 
won’t wear out of plane or develop 
grooves and ridges. Tools that require 
dead-straight edges (chisels, plane 
irons, etc.) get the edges they need. 

Diamond Machining Technology 
(34 Tower St., Hudson, Mass. 01749) 
makes the stones in a unique way. A 
thin layer of nickel-coated perforated 
steel is bonded onto a plastic base. 
The steel is then covered with a layer 
of diamond abrasive. 

At first, I thought the holes in the 
surface might snag narrow chisels. 
But I honed a 14-inch chisel, and it 
rode over the perforations without 
digging in. 

The stones come in fine and coarse 
grits, and in five sizes from just over 
three inches to 12 inches. Prices run 
from about $14 up to $95. That’s not 
cheap, but these stones are a lifetime 
investment.—A. J. Hand 


Protects Your Cars Finish. 
Cleans Shines - Sheds Weather 
‘Outlasts The Leading Products 


on Ir 


Rain Dance* Weather Guard. 
So you won't have to wax so often. 


No leading liquid or paste— not even 
the leading do-it-yourself or professionally- 
applied poly — can outlast the protection 
you get from Rain Dance Weather Guard. 
We outlast the best of them. Water 
beading proves it— and we guarantee it. 
Your money back if you're not totally 
satisfied. 

Rain Dance Weather Guard costs a little more than the other leading 
waxes and poly sealants. But it's worth a lot more because it gives longer 
lasting protection. And longer lasting means less waxing. 

Want to keep the rain dancing longer on your car's finish? [[7] 
Then the choice is clear — Rain Dance Weather Guard. 
We guarantee you'll like it.* 


*1f not completely satisfied, return unused portion for your money back. 
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Portable 


welder 
runs on two 
12- batteries 


Metallic-inert-gas (MIG) welding, 
which shields molten metal from air 
with gases such as argon and COg, no 
longer needs sophisticated and costly 
industrial gear. I recently tried Cen- 


turys new 36-pound portable MIG 
electric welder and discovered it takes 
practically no skill to use. The com- 
pact unit operates from two 12-volt 
car batteries wired in series for 24 
volts. 

The welder uses a small-wire elec- 
trode—0.03, 0.035, or 0.045 inch—that 
feeds from a spool at the proper rate 
when you pull the trigger. Solid-state 
circuits automatically supply the 
right amperage for the wire and metal 
thickness. That's a big help. It does 
away with learning feed rates for 
welding rods and selecting proper am- 
perage settings. And there's no frus- 


Stanley gives you a hand 
when you need it most. 


Stanley's new 


finger. There's no 


convenient home 


"Flip Drive"" Ratchet 
lets you change ratch- 
eting directions with 
one hand. 


Around your home, 
workshop or garage, 
Stanley's unique Flip 
Drive ratchet does 
with one hand what 
used to take two. Its 
patented "Flip Drive" 
feature lets you 
change ratcheting 
directions easily, with 
one quick flip of a 


other drive tool like 
it. And it's part of 
Stanley's new line of 
Workmaster™ Sockets 
and Wrenches. 

The Workmaster 
line delivers the 
selection you'd 
expect. All the most 
needed drive tools, 
sockets, wrenches 
and accessories. And 
acomplete line of 
sets for a wide variety 
of jobs. All in reus- 
able packages for 


storage. All featuring 
Stanley quality for 
years of performance. 
Simplifying do-it- 
yourself projects 
and repairs is what 
Stanley does best. The 
new Flip Drive ratchet 
and Workmaster 
line of sockets and 
wrenches prove it. 


helps you do things right. 


tration from sticking electrode rods. 

Century Mfg. Co. (9231 Penn Ave. 
S., Minneapolis, Minn. 55431) sup- 
plies a cored wire with a gas- and 
slag-forming flux that eliminates the 
need for inert-gas tanks. This tech- 
nique leaves a residual slag you have 
to chip away. You can also use the gas 
system with a bare, non-residue, ho- 
core wire. But this makes the welder 
less portable because you have to lug 
along a gas tank. 

Can two 12-volt car batteries really 
provide enough welding power? My 
trial welds on ¥%-inch steel demon- 
strated excellent metal penetration 
with a heavy welding bead. Century 
says you could weld continuously for 
approximately 30 minutes. That’s a 
lot. On most jobs you'll take just a 
minute or two to run a bead, then 
pause for further fitting or clamping. 
Under normal conditions, therefore, 
you could probably weld for several 
hours. The portable welder costs 
$599.50. An isolator switch for car or 
truck ($129) simplifies recharging. A 
gas regulator is available for $80.— 
E. F. Lindsley 


Lightweight MIG welder requires just one 
adjustment for wire speed. Optional isola- 
tor recharges batteries from vehicles. 


Squeeze the trigger, and wire emerges 
from nozzle at the proper rate. Touch wire 
to metal and you're welding. 
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Heat gun 
for faster stripping 


If there’s any shop job that’s messier 
than stripping paint, I haven’t discov- 
ered it. Stripping with heat is the 
neatest way to go, but I have always 
avoided it because of the dangers of an 
open flame. 

An answer to that problem comes 
from Black & Decker’s new Heat ’n 
Strip heat gun. It puts out a steady 
stream of air at temperatures over 
300 degrees C (572 F) to soften most 
finishes. You can then remove the 
softened finish neatly with a scraper. 

Of course, pad-type heat strippers 
have been around for years, but a gun 
has an advantage. It doesn’t cover 
your work—you can watch the surface 
for signs of softening and keep heat on 
the paint as you scrape. 

How does Heat ’n Strip perform? 
Results vary with the type of finish. 
Several coats of aged enamel over a 
varnish stain virtually fell off after I 
heated them for a few seconds. Two 
coats of low-luster latex house paint 
over an alkyd primer proved more dif- 
ficult. It took several seconds of heat- 
ing plus some determined scraping to 
get the topcoats off; the primer re- 
mained locked into the cedar siding. 

Two coats of latex enamel over raw, 
open-grained Philippine mahogany 
seemed almost immune to the heat 


gun. 

The $39 gun can be used for more 
than just stripping. I used it to force- 
dry epoxies, paints, and varnishes. I 
also used it on heat-shrink tubing. 
And it can thaw frozen pipes and re- 
move damaged floor tiles —A. J. 
Hand 


The reall easy to use | 
fad last for voirs. | 


Fillers. DAP spackling, glazing, | 
and wood-filler products are ideal 
for all your patch-up, seal-up, fix- 
up projects. | 

Adhesives. DAP adhesives en- | 
sure stronger than nail-tight bonds 
when installing panelling, furring, 
molding, flooring, carpeting and 
more. 

Caulks. Trust DAP caulks for So reach for top-quality DAP 
everything from weather-proofing products. They're all easyto use and 


around windows and | Ap last for years. That's why 
e 


doors to sealing around more people trust DAP, 
Most trusted name in caulks, fillers & adhesives. 


tubs and tile. and ask for it by name. 
©1983 DAP Inc. DAP is a trademark of DAP Inc., Dayton, Ohio 45401. 


They're caulks, fillers, and 
adhesives from DAP. You can 
count on them for quality and per- 
formance, just like professionals 
do. That's why DAP is the only 
brand | recommend. 

In fact, for every household 
job, DAP gives you the widest 
selection. 


More hauling ability for less money 
when you build Carl Heald's %-ton Hauler. 


2- 
Go/for parts or tools; Change combine shifts; check fields 
livestock or warehouse; supervise crews; haul feed or seed 
Easy-to-build semi-kit, (6-8 hours assembly time) can 
save you up to $1000. Avoid mass production faults 
27 and cut maintenance. Hauler features a 16 H.P., op- 
k ^. posed twin cylinder or an 11 H.P., 4-cycle, Synchro- 
be * Balanced Briggs & Stratton electric start engine, for- 
x ward and reverse gears and automatic transmission. 
Front shocks, double seat, wide tires smooth the 
ride. Dumping bed measures 44 2"x40"x11". 
Hydraulic disc brakes with parking brake stan- 
dard. 4-wheel models with cab also available. 
For FREE brochure call or write: TOLL FREE 
1-800-253-1030, in Michigan call 616/849-3400. 


Carl Heald, Inc. Dep.or0 . 
P.O. Box 1148, Benton Harbor, Michigan 49022 


Carl Heald’s Hauler 
Tons of toting help for farm, 
ranch, factory, construction 
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EXCEEDS THE NEED 


What existing oil filter could be selected for auto- 
mobiles of such valuable technological stature? 
Incredibly, many million-dollar experiments 
are guarded by a Motorcraft FL-1A filter — right 
off the shelf. Engineered to outperform all 
leading filters, the FL-1A's unique six-slot base 
accommodates oil flow rushes to nine 
gallons per minute. And an exclusive filter 
design incorporating a pleated filter 
element is blended with tough 


man-made fiber. A superior material not found 
in cheaply made oil filters. The result? 
Motorcraft FL-1A lasts longer and traps more 
abrasives than any other leading filter. So which 
would appear the better choice to protect your 
car? The Motorcraft filter proven in million- 
dollar experiments? Or one proven to trap less 
dirt for a shorter period of time? Motorcraft 
Quality parts for all makes of cars. 
Get it together — buckle up. 
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Forget all you know about 
running a computer: Now there's 


Apple's Lisa 


— | 


Ee 


Is 


An electronic “mouse” 
makes it easy, goof-proof 


By JIM SCHEFTER 


The arrow darted across the video 
screen, keeping perfect rhythm with 
the palm-sized device I pushed and 
pulled over the desk top. In moments, 
the idea of controlling an incredibly 
complex computer with nothing more 
than hand motion and a single button 
seemed perfectly natural. 

The computer was Lisa, from Ap- 
ple. And with it, computers suddenly 
stop being mysterious, forbidding ma- 
chines that boggle the brain. Lisa is 
easy; you'd have to work at it to make 
a mistake. It is a radical new develop- 
ment in computer technology. 

Lisa uses a hand-held "mouse" to 
direct the computer's operation. It 
works much like a joy stick for video 
games but uses a ball that rolls on the 
desk top instead of a stick. Roll the 
mouse in any direction; an arrow 
(your cursor) moves the same way on 
the screen. Simply point the arrow to 
what you want to do and press a but- 
ton. Presto! Lisa takes over, gently 
leading you from step to step. 

Lisa is one of the most advanced, 
versatile personal computers yet de- 


vised, but it's not for everyone. "This 
is a big step beyond the personal com- 
puter,” said Lisa product manager 
Bruce Blumberg. "It's a personal of- 
fice system." 

For the office, the $10,000 Lisa rep- 
resents a dramatic price reduction, 
since the closest computer to match 
its capabilities costs about $75,000. 

Under development since 1980, 
Lisa's hardware package includes a 
very-high-resolution screen with gray 
tones rather than green, two disc 
drives, a typewriter-like keyboard, a 
five-megabyte hard disc, and, of 
course, the mouse. The computer has 
one megabyte of internal memory, 
making a total of 6.7 megabytes of on- 
line storage. It uses a 16-32-bit pro- 
cessor for both high speed and multi- 
tasking (more than one job at a 
time). 

Lisa's software includes word pro- 
cessing, an advanced financial 
spread-sheet similar to VisiCalc, in- 
formation management, a unique 
graphics capability, a project-control 
program for tracking and scheduling 
multi-part jobs, and a sophisticated 
program for drawing figures either 
freehand or by putting together pre- 
set shapes, lines, and shadings. 

But it's Lisa's mouse-driven soft- 
ware, taking about two megabytes of 


hard-disc memory, that makes all the 
other software work together—and 
the system so easy to use. "With Lisa, 
there's no concept of programs," 
Blumberg said. "You work on docu- 
ments." 

To use Lisa, you slide the arrow up 
until it touches the words FILE/PRINT 
on the menu bar across the top of the 
screen. Push the button, and a series 
of icons—pictures—appears. Most look 
like note pads, each labeled according 
to use: LISAWRITE, LISAGRAPH, LISA- 
DRAW, LISACALC. And one is a file fold- 
er for storing work. 

Move the arrow to the note pad you 
need, push the mouse button (a sheet 
of "paper" tears off), move the sheet to 
any open spot on the screen, and re- 
lease the button. That's all it takes— 
you're ready to write, draw a chart, do 
a financial analysis, etc. 


What to do, how to do it 

By changing type size you can see 
more or less of the document at any 
time, or you can shrink the page size 
to see multiple pages on the screen. 
Pages can even be laid on top of each 
other, much as you'd do on a desk. 

With its on-line memory and multi- 
tasking, Lisa can be used to write a 
report, then put it aside (by moving 
the mouse to an icon that looks like a 
clipboard) while financial figures are 
prepared or charts and graphs auto- 
matically drawn. 

When you're ready, the mouse picks 
up the various pieces, puts them 
where you move the arrow, and 
produces a final document ready to be 
printed. 

There's even an icon for getting rid 
of unwanted material. It looks like a 
wastebasket, and when you move the 
arrow to it you erase the throwaway 
data you've marked with the mouse. 

For protection, both the power 
switch and the disc-drive eject but- 
tons are software controlled. Push 
any one, and Lisa makes sure that all 
data are recorded on a disc before any- 
thing else happens. That makes it 
easy to quit for the day. Just hit the 
power switch and walk away. 

Lisa may soon be typical of the new 
systems designed to take the mental 
strain out of using a computer. Visi- 
Corp's VisiOn package, initially 
available for IBM and Digital Equip- 
ment Corp. personal computers, and 
Epson's new QX-10 computer (both to 
be reviewed in coming months) each 
can be mastered in under an hour by 
the most cautious novice. 

"This is the start of a whole new 
way to use computers," Apple's Blum- 
berg said. "If you're comfortable in an 
office, you'll be comfortable with 
Lisa." [n] 
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10" x 10" panel 


FRESH AIR 
"MET BREAKTHROUGH! 


AMERICAS NEWEST AND MOST POWER- 
FUL BIPOLAR IONIZING-PRECIPITATOR 
CLEANS YOUR AIR OF HARMFUL, IRRI- 
TATING POLLUTANTS BETTER THAN 


ANY OTHER ROOM IONIZER. 


IF YOU WANT CLEAN FRESH AIR OR YOUVE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN'T WORK THEN READ THIS... 


Is your indoor air fresh, clean and alive? Indoor air pollution is becom- 
ing a national health hazard. Energy efficient airtight buildings are 
stifled with stale polluted air which contains tobacco smoke. smoke 
and soot from fireplaces, heating systems and cooking appliances, as 
well as dust, pollen. viruses, and bacteria. Most of these pollutants are 
so small (under 5 microns) that they are not effectively removed by 
common small filter-fan units. Scientific tests show that these noisy 
toy-like devices which emit chemical "citrus" odors are no match for 
high-powered ionizers in thoroughly cleaning indoor air. 


ANOTHER IMPORTANT DIFFERENCE 

You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive fresh air is rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, natures own air cleaners. 
Many users experience great benefit from these amazing active ions, 
including feelings of aliveness, alertness and vitality similar to that 
experienced in the fresh mountain air. In addition, even hospitals use 
ionizers in some units. 


Filter fan units do not emit negative ions. The COLLECTOR. by Zestron, 
creates trillions of these beneficial ions every second, while giving 
you the best performance. value and technology in air cleaning 


THE ZESTRON BREAKTHROUGH! 

Most ionizers clean your air but leave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR by 
Zestron takes ion technology a giant step forward by giving you super- 
powered ion output while depositing pollutants from your air on the 
collector panel. This easy to clean panel features a scientifically for- 
mulated surface that electrostatically attracts the vast majority of 
airborn pollutants to it rather than to the floor or walls near the ionizer. 
Other bipolar ionizers with porous collecting surfaces that absorb 
odors and unsightly grime are almost impossible to clean. 


AMAZING DEMONSTRATION! 

Unplug your COLLECTOR, place the ionizer unit and an ash tray on 
top of the panel. Place a lit cigarette in the ash tray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ash tray and then nose-dives 
onto the collector panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts! The COL- 
LECTOR by Zestron is the only ionizer on the market that cleans the 
air powerfully enough to accomplish this test. 


ADJUSTABLE OUTPUT 
Some people prefer fewer ions at night. The COLLECTOR is the only 
adjustable bipolar ionizer that allows you to set the ion level to your 
personal preference. 


THOUSANDS OF SATISFIED USERS 
Dont you, your family and friends deserve the healthy clean fresh air 
that Zestron ionizers have brought to thousands of satisfied users? 
Users write: “I simply can not believe how much better | feel; Dr. E.K., 
DDS— MA: “I smoke heavily and it has cleared the air as advertised 
G.P—WA; “I havent taken the top off my nasal decongestant spray 
since using your product. | was previously a chronic user’ G.S.— SD. 


When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 
elimination of smoke and dust in your air! 


SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reliability design expe- 
rience, is built with quality parts in the heart of Silicon Valley, USA, to 
give you years of trouble free service. 


The COLLECTOR operates anywhere in your home or office for pen- 
nies a month and has nothing to wear-out or replace. 


SUPERPOWER OUTPUT 
The COLLECTOR by Zestron is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air cleaning 
increases with more ion output, and Zestron ionizers give you the 
highest output (without detectable ozone). Don't be misled by low 
cost, low output units stating output at the emitter. Check the compar- 
ison chart below. Don't buy any ionizer not stating output using the 
industry standard of ions/cc/sec. at one meter. 


ADVERTISED 
IONIZER OUTPUT (1 m.)  BIPOLARIZED 
ions/cc/sec. 

The COLLECTOR 1,200,000 YES 
by Zestron 

JSA Bubble not stated YES 
Aspen not stated YES 
Orbit not stated YES 
AirEase not stated YES 
AirCarell 236,000 YES 
lon Fountain 540,000 NO 
lon Cloud 350,000 NO 
lonosphere 350,000 NO 
Modulian 75.000 NO 
lon Breeze not stated NO 


FREE ION DETECTOR 
A FREE remote ion detector comes with each ZESTRON to 
verify and compare output. When you place the detector next 
to a ZESTRON and a competitive unit, you will see greatly 
reduced or no output from the competitive unit! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or office risk free 
for 30 days. If for any reason you are not satisfied, return the unit for a 
full refund including return postage. The COLLECTOR has a full one 
year warranty on both parts and labor excluding abuse. 


ADDITIONAL DEALERSHIPS AVAILABLE 
Reorders are pouring in, customers write: "We are enjoying the results 
of the first one and are ordering two more” Dr. J.B., M.C.—CA; “I'ma 
distributor for three other ion companies. and have to say | am 
extremely, extremely impressed: T.N.—CA. 


ZESTRON, the leader in ion technology, has created a unique DEAL- 
ERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 


TO ORDER—CALL TOLL FREE 800-372-1200. 
In Calif. 800-392-1200 or (408) 371-1200. Use your credit card or send 
check or money order to Zestron, Inc., Dept. P6, 667 McGlincey 
Lane, Campbell, CA 95008. Add $4.00 shipping and handling per unit. 
(Calif. residents add 6.5% tax.) Orders outside U.S. add 15% to unit 
cost. Order one at $119.95 or two at $109.95 each. For additional 
quantity discounts, call Zestron, Inc 


Perfect pictures, superb sound, 
and lots of new models-the 


component-TV 
explosion 


A component TV, such as this one from Pioneer, comes in pieces. You add what you need to create an entertainment system. 


lar 
e 
ELECTRONICS 


Do more boxes mean better 


pictures? Not necessarily 


By WILLIAM J. HAWKINS 


Wow! That was fast. Just last spring 
only three component-TV systems 
were available in the U. NEC, 
Sony, and Teknika. And now .. . 
More than a dozen new manufac- 
turers have entered the video-compo- 


nent fray. Most models, not surpris- 
ingly, come from leading TV makers. 
But not all. Hi-fi makers, such as Pio- 
neer and Jensen, offer components, 
too. Result: We are no longer shop- 
ping for just a hi-fi or just a television 
set; we are being offered complete 
home entertainment systems. 

Expensive? Yes. Worth it? Probably 
not—not when you consider a compo- 
nent TV will cost $500 to $1,000 more 
than a comparable high-quality TV 
set. And as we reported last year [PS, 
June '82], the picture and sound qual- 
ity may be superb, but you can't ex- 
pect it to be that way on every pro- 
gram you watch. 

But if component TV follows the 


trend of component hi-fi and stereo 
systems ofthe past, that logical think- 
ing will have no bearing on its popu- 
larity. Right now, say the makers, 
your money goes for flexibility and 
the capability of capturing better- 
quality pictures and sound. 

A component-TV system is basical- 
ly a high-quality conventional televi- 
sion set broken into individual pieces. 
A receiver tunes in a channel and con- 
verts (demodulates) the RF signal 
into separate audio and video signals: 
The video signal goes to the CRT 
(cathode ray tube) monitor for view- 
ing; the audio is sent to an audio am- 
plifier and speaker system for listen- 

Continued 


Component-TV explosion 


ing. In between is a switcher compo- 
nent, allowing you to easily add and 
select—at the push of a button—other 
gear: videotape, videodisc, and game 
units or a home computer. 

Each piece of the electronic puzzle 
can be—and often is—in its own box. 
You can mix and match gear just as 
you do when selecting hi-fi compo- 
nents since the audio and video sig- 
nals used by the components are all 
standard. 

You can also upgrade more easily in 
the future: If you start with a 19-inch 
monitor now, you can replace it with a 
25-inch or projection monitor when 

7 you're ready. It’s only a matter of un- 
Continued 


New picture tube, the Diamond Vision, is 
central design element of Mitsubishi sys- 
tem. It's claimed to give 40 percent more 
color saturation than a standard tube. 


Forty-inch-diagonal rear-projection com- 
ponent from Magnavox puts you one step 
Closer to the movie house. It uses an in- 
frared remote-control system. SY 


Buyer’s guide to video components 


Video Monitor 
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No wonder they call it the SUPERFONE! 


At Last—a Cordless Phone 
with TWICE the Range, Sound 
to Rival Phones with 
Cords, and a Privacy 
System —All This in a Phone 
Less Than an Inch Thick! 


The Super Fone is less than 1" thick. The base unit has a built-in speaker phone, 
a fully independent intercom and is 110 volt-220 volt switchable. 


Fidelity 


Code 


Until now, cordless phones have 
given you wonderful convenience. But 
they've had two problems: 

ale ine range is limited to 600 to 700 

feet. 

2. Some of them sound as though 

you're talking inside a barrel. 

As cordless phones have become 
enormously popular, another problem 
has arisen: two people, living near each 
other, can have the same channel. Not 
only is there line confusion, but someone 
else can literally make a long distance call 
on your phone. 

No more. Never again. 


Range: 1500 Feet OR MORE! 
The SuperFone 650 uses state-of 
the-art electronics to bring you the 
ultimate cordless phone. Sound quality is 
superb — andit stays superb, 1500 feet or 
more from the base station. That's more 
than twice the distance of standard 
cordless phones. 
nly SuperFone 650 has a secret 
code system to prevent interference and 
false operation of the phone. You choose 
from 512 possible "code" combinations. 
Both the base unit and the phone are 
locked onto that code, which you can 
change when you want to. 

. No other phone can interfere. No 
other unit can share the signal. No one 
else can hear or speak on your carrier- 
wave. 


Enormous Range 

We say the SuperFone 650 has a 
range of 1500 feet. 

Notice we didn't say "upto" or “as far 
as" 1500 feet. There's no hedging, 
because this seems to be the minimum, 
not the maximum range. 

Users report 1800 and 2000 feet. 
That's nearly halfa mile. SuperFone 650 is 
a radiophone, not a toy, and that's why its 
signal doesn't break up or start hissing or 
crackling when you get half a block away. 

You can tell when you heft it. It's a 
Little Giant. You can feel the power inside. 
What a marvel of electronic engineering it 
is! And it's tough, too. It fits into your shirt 
pocket, and you can bounce ít around all 
day without damaging it. 


Speakerphone, nan = 
SuperFone 650 is The Everything 


Phone. Anything any phone can do, it can 
do. 


First, the base station is a speaker 
phone. Touch a button and you can have 
a hands-free conference conversation in 
the room in which the base station sits. 

Next, it's an intercom. You can page 
the handset from the base unit and have a 
private conversation. You have a true 
wireless intercom, not just a signal. 

Third, you have a privacy button. 
Push that button and you'll still be able to 
hear anything the other party says, but he 
or she won't be able to hear you until you 
take the button off "hold." 

Fourth, you have an automatic redial. 
Touch the key and the SuperFone will 
redial the last complete number. 

What else? A security switch which 
makes it impossible for anyone to call out 
on the remote phone, without changing 
the ability to receive calls. A volume 
control for the speaker on the base unit. A 
call button to page the base from the 
cordless phone. THIS PHONE HAS 
EVERYTHING! 


30-Second Installation 


Plug your SuperFone 650 into any 
wall AC outlet. Push its standard modular 
terminal into the telephone plug. You're in 
business. 

Every component is heavy-duty, 
from the built-in condenser microphone 
(with automatic gain control) to the LED 
indicator lights. This phone is designed for 
hard use. 

The SuperFone 650 is yours for 
$249.95. If you want the SuperAntenna 
with it, giving you a range of a mile — or 
even more — you can have both for 
$319.95. (Or you can get the Super- 
Antenna alone for $79.95.) 


We Absolutely Guarantee! 


Use the SuperFone 650 (or any 
electronic instrument you acquire from 


us) for up to 30 days. Ifforany reason you 
decide not to keep it, return it fora 100% 
refund. 


The SuperFone 650 — $249.95 

The SuperAntenna — $79.95 

BOTH Phone and Antenna — $319.95 
Adapter for Multi-Line phone — $39.95 


Add $4.50 per total order for shipping. 


New! 
MULTILINE ADAPTER 
FOR BUSINESS PHONES 


If you have several lines, you can 
plug them into your SuperFone with this 
single adapter. 

The adapter costs $39.95. Nothing 
else is required to attach multi-line 
phones to one SuperFone 650. 


TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 


The SuperAntenna will give your 
cordless phone, regardless of make or 
model, three times the range it has now. 

If the range is 700 feet, it'll leap to 
over 2,000. If it's 1500 feet, it could be as 
far as one mile! 

Easy to install. Only $79.95 
complete. Add $4.50 for shipping. 


KS 


For instant service, if you have a VISA 
or MasterCard, call toll-free 24 hours 
a day, seven days a week: 


1-800-824-7888 


Ask for Operator 551. 
(in California: 1-800-852-7777) 


The SuperFone 650, SuperAntenna, and 
Multi-Line Adapter are more electronic 
marvels from 


NEW HORIZONS 


Dept. PS6, 1 Penn Plaza, Suite 100 
New York, NY 10119 


The BEST 
is BETTER’ 


‘and 
still FREE! 


* car and home stereos 

* personal computers 

* video recorders & cameras 
* telephones and alarms 

* and more! 


Why do thousands of Popular Science 
readers regularly receive the 100 page 
world famous CRUTCHFIELD catalog? 
Because they know it's the BEST 
source for honest, expert information 
about car and home electronics, They 
also rely on CRUTCHFIELD for the 
most reliable, value packed, brand 
name products at discount prices! 


The BEST is BETTER --- 
Order your FREE copy today. 


geom cu eee eee 
I SEND COUPON OR CALL TOLL FREE 
B 


e sureto mention Popular Science when calling. 


1800-336-5566; 


In continental U.S., Puerto Rico and Virgin Islands 
In Virginia call toll free 800-552-3961 


I Send me your free catalog 


by Third Class mail 
1O 


Rush me your free catalog. 
Tm enclosing $1 for First Class mail. 


Name 


Address 


State 


CRUTCHFIELD! 


| Irem] Park, Dept. P, Charlottesville, VA 22006 | 
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Component-TV explosion 


AUDIO  AMFM 


TURNTABLE 


Koos RECORDER 


— 
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STEREO 
SYNTHESIZER 


VIDEOTAPE #1 
(RECORD) 


STEREO SPEAKER SYSTEM 
ca 


Flexibility-that's the big advantage of 
new component-TV systems. Any piece 


plugging a cable—no need to replace 
anything in your system. 

You can buy audio-amplifier com- 
ponents, or you can eliminate that 
cost by connecting the video system to 
your hi-fi. Result: high-quality audio 
reproduction, including stereo from 
videodiscs, stereo VCRs, synthesizers 
(boxes you can add to your system 
that simulate stereo from the monau- 
ral TV sound), and stereo TV broad- 
casts when they begin next year. 

Is flexibility enough to attract a 
buyer to component TV? Manufactur- 
ers must think so, considering you can 


IVORCABLE VIDEOTAPE 
BROADCASTS BROADCASTS (PLA! 


al 
m NG l ie 


VIDEOTAPE #2 
(RECORD) 


VIDEODISC 


VIDEO 
GAME 


A 
= 
HOME 
COMPUTER 
IOTE CONTROL 


MONITOR REMOTE MONITOR 


OR PROJECTION TV 


of audio or video gear can be added: Just 
plug it in and throw a switch. 


buy a system in nearly any form you 
like—from Zenith’s four-box video 
system to Jensen’s audio-video sys- 
tem housed in just two. And to prove 
the marketing savvy of TV makers, 
there are the Sharp “visual integra- 
tion” and RCA “component monitor.” 
With these systems all “components” 
are built into one box, which techni- 
cally makes them a TV set. But all au- 
dio and video lines are available for 
additional gear, so the sets are consid- 
ered component systems. (One or two 
audio and video jacks are usually in 

Continued 


All-in-one audio-video receiver from Jen- 
sen has special function controls, such as 


channel memory and a synthesizer to cre- 
ate stereo TV sound, under front panel. 


Switcher component box controls up to 
six devices, and, for additional flexibility, 


the Zenith unit accepts either RF or sepa- 
rate video and audio inputs. 


The Electronic Secretary-Phone 

* Takes Two Lines; "Hold" Button 

* Remembers 32 Numbers 

* Speakerphone with Volume 
Adjustment 

* Sleek Contemporary Styling 

* Selectable Pulse or Touchtone Dialing 

* LED Display Shows No. Being Dialed 

Every other state-of-the-art phone 
we've seen handles either just one line 
or (bulkily) five lines. 

The ELECTRONIC SECRETARY- 
PHONE is about half the size of most 
phones, but its innards are crammed 
with advanced electronic technology. 

What a timesaver! It "remembers" 
up to 32 numbers! Enter them just once 
— then call any of them by pushing one 
or two buttons. 

Two-In-One, with "Hold" Button 

You control two separate phone 
lines, which means you can have a true 
multi-line conference call without 
involving the phone company. 

Talk on Line 1; or put the call on 
Line 1 on hold while you talk on Line 2; 
or tie both lines together by depressing 
both buttons! 

Best of all, you can touch one key 
and you'll have a hands-free 
speakerphone whose sound fidelity is 
surprising. Your phone has a volume 
control, of course. 

Before we tell you how little it costs, 
here a few more timesavers and 
conveniences built into your Electronic 
Secretary-Phone: 

Elegant, Expensive-Looking, Easy! 

We've seen phones you need an 
engineer's degree to operate. A child 
will have no trouble putting this wonder- 
phone through its paces. 

You won't dial a wrong number 
because an LED display shows you, 
digitally, the number you're calling. 

You can call MCI, Sprint, your 
computer, or anywhere you need the 
touchtone signal. A touch of your finger 
switches back and forth from pulse to 
touchtone. 

Automatic redialling of the last 
number? Of course. No jangling ringer- 
bell; the ringer is a pleasant electronic 
tone. 

But we think what you'll like most 
about the Electronic Secretary-Phone is 
its beauty. If ever a phone could win an 
award for design, this is it. You'll be 
proud to have this phone in your home 
or office. 
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Get It Far Below Market Place 

We originally planned to sell this 
phone for $169.95, and it would be a 
bargain at that price. When we decided ^ 
to feature it in our catalog, we lowered 
the price to $129.95. 

Now we've been able to contract for 
enough of them that you can own an 
Electronic Secretary-Phone for only 
$99.95! At that price, while we have 
them, you should order two. 

Our absolute guarantee means 
you'll have a month to use this phone 
and see for yourself that our claims 
about it are true. Enjoy it! 


TRIPLE THE RANGE 
OF ANY CORDLESS PHONE! 


The SUPERANTENNA will give your 
cordless phone, regardless of make or 
model, three times the range it has now. 

If the range is 700 feet, it'll leap to 
over 2,000. If it's 1500 feet, it could be 
as far as one mile! 

Easy to install.Only $79.95 complete. 
Add $4.50 for shipping. 


A 


WE ABSOLUTELY GUARANTEE! 


Plug in the ELECTRONIC SECRETARY- 
PHONE, the CORDLESS RECORDER 


PHONE, or the SUPERANTENNA. Use it 
for up to 30 days. If you decide for any 
reason you don't want to keep it, return 
it for a 100% refund. 


Order TOLL-FREE 
For fast delivery on credit card orders 
call toll-free 24 hours a day, 7 days a week: 


1-800-824-7888 


Ask for Operator 551 
(in California call: 1-800-852-7777) 
Or send check or money order. 
Please add indicated shipping cost. 


» 


Read about two 
brand-new phones 
that still were on 
the drawing board 
one short year ago. 


You can be using them 
in a couple of days! 


The Cordless RECORDER Phone 

* Advanced Wireless Phone, 700-Foot 
Range 

* Built-In 2-Hour Cassette Recorder 

* Wired-phone Sound Quality 

* "Off-Dial" Switch on Base Unit 
Prevents Unauthorized Outgoing Calls 


CY 


While you stroll around the house 
or yard, or while you're visiting a 
neighbor, talk on your own phone and 
record up to two hours on a standard 
microcassette recorder built right into 
the wireless unit. 

You can think of a hundred ways a 
cordless phone can benefit your home 
or office. Now think of a hundred more 
ways a built-in recorder can save you 
time and money. 

In your office, walk into the 
warehouse area while you talk to a 
customer. Record his order on the 
cassette, then and there. 

If you're in one of the professions, 
you'll wonder how you ever survived 
without this phone. It frees you not only 
from the telephone cord but also from 
note-taking. 

The sound quality is superb — 
advanced FM duplex circuitry is the 
reason. 

CASSETTE RECORDER WORKS 
SEPARATELY! 

Complete your last conversation as you 
walk from your office to your car. On 
the way home, dictate notes right into 
the hand-held unit. 

The Cordless RECORDER Phone is 
yours for $169.95. Try it for a month. If 
you don't want to keep it, we'll retund 
every cent you paid for it. 

Extra cassettes: three for $12.00. 


The ELECTRONIC SECRETARY-PHONE 
$99.95 complete (* $2.50 shipping) 
The CORDLESS RECORDER PHONE 
$169.95 complete (* $2.50 shipping) 
EXTRA CASSETTES: three for $12.00 
(no shipping charge if ordered 
with phone). 


The SUPERANTENNA 
$79.95 complete (* $4.50 shipping) 


Use the POWER 
within your reach! 


A new and unique magazine 
for the world’s most popular 
personal computer 


Now that you've got a TIMEX SINCLAIR com- 
puter make sure you get the new monthly 
magazine that helps you to get the most out of 
it... TIMEX SINCLAIR USER! 


TIMEX SINCLAIR USER covers the full spec- 
trum of user interests. Education. Business ap- 
plications. Home management. Games and 
family entertainment. And TIMEX SINCLAIR 
USER does it in a easy-to-understand style 
that's authoritative yet friendly. 


Every issue has: 
News and 
Interviews 
Hardware and 
Software reviews 
Reader questions 
Computing tips 
IS 1000 
Information 
8 Pages of 
Program listings 
Newest ideas 


Subscribe now and take advantage of our 
special offer. Only $29.95 for 12 monthly 
issues postage paid. This represents a $5.45 
saving over regular newstand prices. 

FREE BONUS with every subscription! 
"Packrabbit", a new arcade game on cassette, 
$15.00 retail value. Limited time offer. 


To order call TOLL FREE 


800-543-3000 


Ask for Operator 243. In Canada call (513) 
729-4300 and ask for Operator 243. 

These numbers are for orders only. Have your 
VISA, or Mastercard ready. 


—--—-—--2--2-2-22--2-2-2---4 


T Mall to TIMEX SINCLAIR USER, 
Hu 49 La Salle Avenue, Buffalo, New York, 14214 


|! Name 
|| Address 
|} City State Zip. 


lC ) Yes, | want to subscribe to TIMEX) 
!! SINCLAIR USER at the special rate of $29.95 
|! for 12 issues delivered. | will also receive the | 
|| FREE “Packrabbit” software game with my} 
| first issue. 


Li 
iC )Check ( )Moneyorder. Orcharge to; 


I( )Visa( )Mastercard I 
! Number - 
I Expiry r] 
Jp —— | 
! AD Code sel 


L---------------- -— | 
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the rear of the set. Another audio-vid- 
eo input is in the front for added 
convenience.) 

You can connect enough video de- 
vices to these systems to start your 
own TV network, but the payoff is 
what you see on the screen. At the mo- 
ment, sadly, quality can be limited. 

In receiving regular-broadcast or 
cable-TV shows, component systems 
are just as susceptible to electrical 
noise (causing streaks and dots), poor 
signal level (causing snow), and low 
bandwidth (reducing picture sharp- 


ness—resolution) as any conventional 
TV. If your thirst for video is satisfied 
by “I Love Lucy” reruns snagged by a 
pair of rabbit ears, a component TV is 
not for you. 

However, you will see exceptional 
pictures from other components in 
your system: videotape, videodisc, 
game, or home computer. The reason 
is that these devices bypass the trou- 
blesome tuner circuits by using direct 
audio and video signals. 

The result is no interference, no 

Continued 


Audio-video amplifier from Kenwood has 
enhancer circuitry to boost picture quality 


while lowering video noise. You can also 
dub videotape through it. 


Videotape recorder, such as this one from 
Fisher, is one of the more conventional— 


\ 


but essential—ingredients in any home 
video center. Don’t forget about them. 


pe 


Laser-disc player from Pioneer offers su- 
perb pictures and super sound. The still- 


frame explosion scene in the lead photo 
ofthe article was produced by this player. 


They'll never know you're doing it. 


Take High-Quality 


Photographs 


With the World's Tiniest Cameras. 
Change Your Telephone Voice So 


The Spy Cameras 
Surprise your friends with sharp, brilliant photo- 


graphs they'll never suspect you took. 

Minuscule in size but giant in performance, these 
precision cameras use standard universal miniature 
cartridges for one-touch loading. Shoot a whole roll 
without ever looking at your camera: fingertip control 
automatically resets the shutter as you fire each shot. 

Precision optics give results rivalling expensive 
35mm cameras. 

Genuine Suzunon 3-element fixed focus lens 
means razor-sharp images without constant fiddling. 
Aperture adjusts manually from f/3.8 to f/11. 1/120 
second shutter has a safety lock so the camera can't 
accidentally shoot your vest pocket or purse. 

Pick the one you want. Each has its own 
astounding unique advantages. Until you use your SPY 
CAMERA you won't believe the picture-quality. Custom 
soft carrying case, roll of film, and neck strap included 
with each camera. 


We Absolutely Guarantee 
Use the VOICE CHANGER or any of the miraculous 


SPY CAMERAS for up to 30 days. If you decide for 
any reason you don't want to keep it, return it for a 
100% refund. 


Order TOLL-FREE 
For fast delivery on credit card orders 
call toll-free 24 hours a day, 7 days a week: 


1-800-824-7888 


Ask for Operator 551 
(in California call 1-800-852-7777) 


Or send check or money order. 
Please add indicated shipping cost. 
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au Own Mother Would Be Fooled 


| 


The Telephone Voice Changer 
(New, Improved Model) f 

It's right out of James Bond. Push a button and 
the VOICÉ CHANGER gives your voice completely 
different characteristics; the person on the other end 
won't know it's you. 

Not an "electronic handkerchief" that muffles or 
filters your voice, the VOICE CHANGER completely 
restructures the tone and timber. It literally changes the 
quality of sound. 

This is the new, improved model that completely 
eliminates distortion as it changes your voice. Your 
own mother would swear it's a stranger calling. 

Choose from two separate, distinct Changer 
Channels. Pushing "Channel 1" changes timber and 
texture. Pushing "Channel 2" creates a second set of 
different characteristics. Pushing "Ordinary" sends 
your own voice through the line. 

If you're alone in an office, it'll sound like an 
employee answering. Use the VOICE CHANGER to 
reach that doctor, lawyer, or business executive 
whose secretary knows your voice and who always is 
“out” when you call. Use it to screen your own 
incoming calls. Use it for just plain fun. Anytime you 
like, during a conversation, push the "Ordinary"button 
and the other person will hear your normal voice. 


The SX-FLASHER 
Sub-Miniature Camera with Strobe/Flash $99.95. 
The SX-LIGHTER 

Sub-Miniature Camera with Lighter $79.95 

The MINIMAX 

World's Smallest Camera $79.95. 

(+51.75 shipping per total camera order) 


The VOICE CHANGER 
Telephone Voice Timber Changer $129.95 
two for only $119.95 


(* $2.50 shipping per total order). 
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Incredible 


PRICE BREAKTHROUGH! omy 


“Hot Line” PORTABLE 
REMOTE TELEPHONE 


POWERFUL 
700-Ft. Range! 
Includes— 
“Home Base” 


NOW $ 


00 


Ideal For: 

© Busy Execs 
* Homemakers 
* Teen Talk 

* Pool, Patio 


Don't run to 
answer the 
phone— Reach for 


your "Hot Line"! | «Modem 


Cordless Phone 


Top Quality . . Great Buy! 
only $ 799 


Compare at $125.00— 
and more! $150.00 


Portable remote telephone lets you speak your mind 
from almost anywhere—even outdoors. No need to be 
“tied down" to a telephone—)Just carry the remote unit 
along anywhere, up to a distance of 700 feet! Great for 
executives on the move, busy homemakers, teenagers. 
It works dependably indoors or out—Handy for garage, | 
workshop, backyard barbecue, or relaxing at poolside.” y 
The latest in modern electronics, built for years of 
trouble-free use. The cordless receiver has touch-tone  l 
keyboard, automatic redlaling, low-battery indicator. .— | 
Made to fit nicely in the hand, it measures 81⁄2 inches 
long. The power station plugs into any standard phone I 
outlet; has call switch, in-use indicator. Both units in | 
attractive Beige with walnut-tone trim. I 
I 
! 
! 
l 
1 
| 


p Z SATISFACTION GUARANTEED—MAIL TODAY! 
KEYSTONE PRODUCTS, Dept. HZ-3200 

340 Poplar St., Hanover, PA 17331 
Yes—Please rush my Remote Portable Tele- 
phone(s) (2850032) as indicated below, on Full 
Money Back Guarantee. 

C One complete Portable Phone—including the 
Cordless Receiver and Power Station—for 
ey $77.00 plus $3.95 heavyweight ship. & 


n Save $9.00 — Order two Phones for just 
$145.00 plug $6.95 heavyweight ship. & hdlg. 

Enclosed is $_ "A res. add sales tax) 

CHARGE IT TO MY: [.] Diners Club [-] VISA 

O American Express [] MasterCard 


Acct. No. Exp. Date 
PRINT NAME 

ADDRESS 

city 
STATE — ZIP 


fo am — — — OHH. 


| 
4 


FULLY GUARANTEED—14 Day Free Triall If not 100% 
pleased, simply return within 14 days for full refund 
(except ship. & hdlg.). Our policy is to process all 
orders promptly. Credit card orders are processed 
upon credit approval. Delays notified promptly. Ship- 
ment guaranteed within 60 days. You'll wonder how 
you ever got along without it! 


KEYSTONE PRODUCTS, Hanover, PA 17331 


[————— 
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system is designed to be installed within | 
Movies, sixty miles of the microwave transmission | 


Sports, Shows SEENI, and comes, complete with all 
hardware: 60 feet of coaxial cable, cable 
* 24 Hours a Day! ] 


adapters, power supply tuner, and instal- 
/ è lation instructions . . . All for only $165.00, 
Imagine . . . the highest quality, most pop- including shipping and handling. We also 
ular selling, micro-wave receiver system 
in the country . All for only $165.00. 


offer our newest and most powerful 
antenna, the HMR-28A.. . with 40% more 
Receive 24 hour a day movies, specials, 

sporting events, and more, all on your 


power for the sharpest picture possible 
present television. set. Install this high- 


and the longest signal 
powered parabolic dish system in just 

minutes, then sit back, relax and enjoy 
great 24 hour, commercial-free program- 
ming. The HMR-20A microwave receiver 


SPECIFICATIONS 
HMR-20A 


GAIN- 45db 
FREQUENCY- 
21- 2.6GHz 
DISH SIZE- 
20" full 
parabolic 
TUNING- 
55 thru 75 Mhz 


REGULAR 
) SUGGESTED 
RETAIL- $ 325 


Pone MAIL - SELECT MARKETING, P.O. BOX 833, CORONA, CA. 91720 EEEE 


$220.00 including shipping and handling. 
Both of these great antennas are tuneable 
through 44 frequencies, providing you the 
greatest selection of programming. Both 
units carry a 6-month limited warranty on 
defects in material or workmanship*. So 
don't wait another minute, call us right 
now, our lines are open 24 hours, our 
operators are ready to take your order. 


TOLL-FREE FOR ORDERS ONLY. 
1-800-854-0561 Ext. 806 
md 
1-714-953-8168 


For Information: (213) 956-5508 
Sorry. no collect calis 


€————— 
We gladly accept VISA or Mastercard or 
money order (allow 2 wks). If you prefer, 
your personal check (allow 4 to 6 wks). 


SELECT MARKETING INC 


" man 
IHMR-20A COMPLETE UNIT $165 
| "- Edo Mese 
mETETTTTEDS 
California Residents Add 6% Sales Tax 
— 
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snow, and best of all, higher picture 
resolution (360 lines or more com- 
pared with 330 lines or less with con- 
ventional RF connections). You see 
blades of grass on the screen, not just 
patches of green. Some monitors also 
have RGB-—red, green, blue—inputs 
(see table). For gear that has individ- 
ual color signals as a source (some 
computers, for instance), this input 
allows even better resolution. NEC's 
newest projection monitor, for exam- 
ple, is rated at around 600 lines using 
this input. 

Does this mean component TV is for 
the "videophile"? Yes—for now. But 
there's little doubt in my mind that 
the number of brands, variety of sys- 
tems, and compelling attraction of 
these glittering boxes will make vid- 
eophiles of us all sooner or later. ls 


"Integrated" component system? It 
means everything is in one box, with au- 
dio and video lines accessible. Otherwise, 
this Sharp system could be called a TV. 


Receiver-switcher neatly stows below the 
monitor in the Sears system. Vertical 
mounting (rack is optional) eliminates 
space problems caused by components. 


Announcing CASIO's newest. . . 
the TC-500 calculator chronograph. 
The calculator watch with the looks of a 
dress digital but with full calculator 
capabilities. 

This is the watch that is destined to 
replace a lot of watches. And calculators. 
And calculator watches. 

In fact, this beauty replaces the fact that 
a calculator chronograph has to be awkward 
and bulky and expensive. 

The CASIO TC-500 is a mere 9.2 mm 
thin with a smooth face and is priced at only 
$79.95. 

A World Exclusive: 
Touch Sensitive Glass Keyboard. 

Here's the first calculator chronograph 
with a totally flat keyboard that can be 
operated with fingers. No need to use a 
stylus or pen. With a touch of a side button, 
the face becomes a calculator sensor panel 
that senses every touch of your finger. It has 
no bulky keyboard with buttons that wear, 
chip or catch on your sleeve. It looks like a 
handsome digital watch. It reads like a 
digital watch. Yet it has full calculator 
facilities. 

Now you can add, subtract, multiply, 
and divide — perform chain calculations to 
eight places with decimal. You can also do 

| powers and reciprocal calculations. It's a 
handsome and functional way to wear time 

" and calculator technology. 

The Computer That 
Never Forgets. 

This electronic mathematician also boasts 
three independent daily alarms to bring 
your attention to important daily events — 

You can also choose to have every hour 
punctuated with a chime. Plus you get a 
countdown timer alarm to 12 hours — ideal 
for tallying cooking time or time left on your 
parking meter. 

An electronic calendar automatically 
gives you the day and the date. And asa 
second timekeeper, an additional time zone 
can be set along with regular time in either 
12- or 24-hour formats. Both time zones are 
displayed simultaneously. 


Full-Function Stopwatch — 
And More. 


You get complete chronograph 


Calculator Chronograph 


Introducing... 
The amazing new 


Cj 


features as well. Record split times. 
lst-2nd finishes. Or freeze the figures 
anytime with accuracy to 1/100 second up to 
24 hours. And the special display allows you 
to view the time of day together with the 
stopwatch time. 

You also get an AM/PM indicator. 
Nightlight. Long-life lithium battery. 
Accuracy is guaranteed to + 15 seconds a 
month, though you'll probably find that your 
watch won't vary more than 3-5 seconds. 
Constructed of dressy 
chrome and stainless 
steel, the CASIO TC-500 
can be yours for only 
$79.95. 


TWO OTHER 
TOP CHOICES 


Another World 
Exclusive — 

100 Meter Digital 
With Temperature 
Readout. 

Here's a gifted 
marine timepiece that gives you an 
electronic thermometer that reads in or out 
of water in Celsius and Fahrenheit 
[-10°C(13°F) to 60*C(140*F)]. It's watertight 
to over 330 feet and in addition to 
thermometer function, gives you a 
continuous readout in time and calendar, 
12/24 formats, thermo-alarm function, daily 
alarm, time signal, one-hour 1/100 second 
stopwatch with repeat, 8 world time zones 
and night light. Available in all-stainless 
steel model TS 3000 for $79.95 or 
lightweight black polysulfone model TS 
1000 for only $49.95. 

The Toughest Digital Watch 
Ever Made. 

Here's the newest version of the gifted 
marine timepiece that's launched a 
generation of imitations. Water-resistant to 
over 660 feet and built to withstand the 
shock and vibration of a 33-foot drop toa 
Tug-surfaced concrete floor. Wear it while 
doing heavy work, exercise or any 
strenuous activity above or below water. 


with the finger-touch 


You get 12/24 hour time, 7-year battery, 
unique 12-digit display which allows you to 
see the time in every mode, 1-hour 1/100 
second repeating stopwatch, electronic 
calendar, countdown alarm, daily alarm, 
time signal and night 
light. Constructed of 
tough, lightweight black 
polysulfone, the 

G-FORCE is available for 
only $69.95. 


Our Double 
Guarantee. 

First, the included 
warranty: One-year parts 
and labor (in the rare 
event repair is needed 
you'll find this service-by- 
mail feature very 
convenient). Secondly, we 
guarantee your satisfaction. If not delighted 
with your CASIO, return it in new condition 
within 30 days for a full refund. 

We're one of the largest CASIO 
timepiece dealers in the United States and 
we're as close as your phone.Orders are 
accepted 24 hours a day, 7 days a week. 

Order now and be delighted. 
CREDIT CARD HOLDERS 
| ORDER TOLL-FREE TODAY 


| To order your watch, call the toll-free number 
below, or send a or money order for the total 
| amount plus $250 for the first watch, $1.00 for each 
‘additional watch for shipping and insurance. For an 
additional $2.00 we will ship via U.P.S. alr delivery. 
North Dakota residents add 4% tax. 


1800-437-4385 
Ou Tte Rum 


| 
107 Roberts Street, Department PS-6 
| P.O. Box 67, F , ND 58107 
l Telephone (701) 232-9400 
[ © 1983 ON THE RUN 


For Home or Business 
WHAT...WHEN...HOW... 


LEARN HOW 
TO USE A 
COMPUTER 


Train at home in spare time! No 
previous experience needed! Now 
you can learn it all! Com- 
puter programming...compu- 
ter applications...computer 
games...everything you ever 
wanted to know about com- 
puter operations! Write your 
own computer programs or 
use hundreds of programs 
already available...budget- 
ing, real estate, bookkeep- 
ing, expenses, investments, 
interest, taxes, shopping 
lists, vacation planning, 
addresses, phone num- 
bers, routing ...even 
foreign languages and 
graphics. 
You'll know what really happens when you have a com- 
puter problem with a bank, store, loan company, oil 
company, utility or anyone else. You'll be able to talk 
their language...understand why and how things hap- 
...to be able to take the offensive when you're the 
of a computer error. Experts explain everything 
in easy-to-understand language with step-by-step 
directions. 


*TIMEX COMPUTER INCLUDED WITH 
YOUR TRAINING e Plugs into any TV 


SEND FOR FREE FACTS! 
COMPUTER TRAINING, Dept. PCO53 el 
Scranton, Pennsylvania 18515 
I ush me free facts and color brochure} 
that tells how | can learn computer applications, 
I programming and operation at home in spare 
time. No cost. No obligation. | 
[ame Age 


| Address — 


BITS & BYTES 


By JOHN FREE 


City/State/Zip RN 


BINOCULARS 


O GIANT giN OC! 
Precision Optics From 
ELESTRON 


Our Giant Series Binoculars (80mm diameter!) 
allow you to explore the Moon and Outerspace as 
well as your own backyard. Celestron also off 
extremely compact roof prism and classical bin 
ulars, and superb quality Telescopes, Spotting 
Scopes and Telephotos. FREE product, price and 
ordering information by returning the coupon or 
send $3.00 for 52-page color catalog. 


CALL TOLL FREE 1-800- 421-1526 


CELESTRON INTERNATIONAL 
P.O. Box 3578-PS, 2835 Columbia St. 
Torrance, CA 90503 


Name 


Address 


Zip 


Computerized encyclopedias 


I tapped out “AST” on an Atari microcom- 
puter. In moments, a TV screen at the 
New York offices of Grolier Electronic 
Publishing Inc. began filling with a menu: 
ASTRONAUTS, ASTRONOMY, ASTROPHYSICS, 
etc. 

|, like GEP president Frank Farrell 
(above), was linked by telephone to a 
computerized version of the 28,000-article 
Academic American Encyclopedia. This 
electronic encyclopedia is carried on Dow 
Jones News/Retrieval. 

| selected a few short astronomy arti- 
cles and watched the screen fill slowly 
with text (30 characters per second). 
Then, to test the partial-title feature again, 
| keyed in "BRZ." A distant main-frame 
computer searched its memory banks, 
then spit out data over telephone lines 
that spelled out BRZEZINSKI, ZBIGNIEW on 
the screen. A short biography of the polit- 
ical scientist followed. 

The Dow Jones-GEP computerized en- 
cyclopedia was fascinating but limited: 
The slow rate at which telephone data ap- 
pears makes short, fairly basic reference 
articles a must. | could have read six 
screens of text while waiting for one to 
fill. And subscribers pay 60 cents per 
minute during peak-use periods. 

What really had drawn me to Grolier's 
offices was an experimental videodisc en- 
cyclopedia whirring inside a player. This 
industrial disc machine had a built-in mi- 
crocomputer to store simple programs 
read from the disc. | pushed a button on a 
remote-control pad, and a six-item text 
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menu-one TV frame of a possible 54,000 
per disc—instantly filled the screen. | se- 
lected the menu number for hydrofoils. A 


few seconds passed, then a moving pic- 
ture of the vessel skimming above water 
appeared. Other menu numbers put a hy- 
drofoil cutaway diagram on the screen or 
instantly displayed a frame of text. | tried 
BEETHOVEN from the menu. On the TV 
screen, a camera slowly panned music 
manuscripts. For audio, | had two 
choices: a string quartet on one stereo 
track or a segment from his Fifth Sympho- 


ny on the other. Another option was a film 
clip of Martin Luther King's I-have-a- 
dream speech, rather than the text. 

Grolier estimates that it may have such 
an interactive multi-disc encyclopedia set 
on the market in two years. 

Others have similar ideas. LaserData, 
Inc. (Woburn, Mass.), says it has achieved 
a technological breakthrough that en- 
ables a complete encyclopedia, such as 
the detailed Encyclopaedia Britannica, to 
fiton one conventional optical videodisc— 
with lots of room to spare. LaserData's 
system encodes text as high-density digi- 
tal information into the video signal that 
creates TV-picture frames. By converting 
text into a digital format instead of using 
just a TV picture of a text page, it's possi- 
ble to put some one million pages of full 
text on one side of a 12-inch disc, claims 
LaserData. (The technique mentioned 
earlier for storing digital computer pro- 
grams on discs uses encoded audio 
tracks, which have far less data-storage 
capacity. Other firms are involved with 
pure-digital optical-disc storage [PS, Aug. 
'82].) 

LaserData president Martin Hensel says 
the Britannica requires about 300 mega- 
bytes of storage space. (One megabyte is 
one million characters.) A low-capacity 
LaserData-encoded disc can store 800 
megabytes, he said, and future versions 
will hold up to 4,800. “The videodisc sys- 
tem lowers the cost of on-line information 
so dramatically that the distribution of 
data bases to end-users becomes feasible 
for the first time,” Hensel said. 

Hardware to extract and display text 
from disc video signals typically costs 
$17,500. But Hensel said a $2,500 version 
will be field-tested late next year. Laser- 
Data is initially aiming its new electronic 
publishing medium at professionals in 
medicine, law, science, engineering, and 
business. 

Meanwhile, hobbyists interested in 
computerized interaction with low-cost 
consumer optical-disc machines have a 
growing range of hardware options. One 
of the latest is a $250 plug-in card (left) for 
Apple Il models that puts interactive play- 
er functions under program control. It's 
from Anthro-Digital, Inc. (Box 1385, Pitts- 
field, Mass. 01202). 


Quick looks 


9 An upgraded, bigger-memory per- 
sonal computer with a hard-disc drive has 
been introduced for $4,995 by IBM, and 
the firm's original PC model with 64 kilo- 
bytes of memory and one 160K disc drive 
now costs $1,800. 

9 A potential safety hazard—overheat- 
ing—in the plug-in transformer for Texas 
Instruments’ popular 99/4A home com- 
puter prompted a brief sales freeze and 
notification of owners. TI is offering a new 
UL-rated replacement adapter. 

€ “The Computer Programme,” a new 
10-part TV series starting on PBS stations, 
was developed for the British Broadcast- 
ing Corp., which also helped develop a 
feature-packed personal computer being 
introduced in the U.S. The series covers 
everything from BASIC and computer 
graphics to expected developments. GE) 
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SUPER FOX" 
The Early Warning Radar Detector 


Advanced Super-Heterodyne Circuitry protects you miles 
ahead...from behind...over hills...around corners. 


Why settle for a radar detector that warns 
you only when you're already in a speed 
trap? The solid-state super-heterodyne 
circuitry and built-in high concentration 
focusing lens of the Super Fox gives you an 
early warning system with up to ten times the 
range and sensitivity ot ordinary passive 
radar detectors. Seeks out and warns you 
otradartraps, with a flashing light and 
audible alarm, miles before you run into 
them. Gives you plenty of time to react. 


UP TO 10 TO 15 TIMES THE RANGE OF 
POLICE RADAR 


JL 
ATI 


THE SUPER FOX 
ALERTS DRIVER HERE 
The Closer You Are, The More It Warns You 
You always know just how close you are to a 
radartrap. The closer you getto the source, 
the faster the light and alarm turn on and oft. 
When you're right on top ot it. the signal 
remains on constantly. 


Squelch Control Eliminates False Alarm 
You don't need the aggravation of false 
alarms from microwave phone relays, 
intrusion devices or other sources. The Super 
Fox'sSquelch Control adjusts the sensitivity 
to signals and screens out spurious signals... 
alerts you only to the higher, steady X or K 
band radar signals. Tells you when the 
danger is real, 


The Super Fox Vixen Mounts on Visor 

or Dash—Plugs Into Cigarette Lighter— 
No Tools Needed 

You're protected in minutes after your Radar 
Detector arrives. Included are aclip to 
mountit on your sun visor and fasteners for 
dash board mounting. (Measures just 3%” x 
1y" x 5" and weighs only 1502.) Then you 
simply plug the power cord into your 
cigarette lighter and you're protected... 
miles ahead and behind, over hills and 
around corners. 

Saves You Money...In More Ways 

Than One 

Ifyou were to shop around for a Super- 
Heterodyne Radar Detector of this quality 
and sensitivity. chances are you would have 
to pay $245 for it. But the Super Fox Vixen 
costs just $199.95 (plus $4.95 shipping and 
handling) and gives you the early warning 
protection that can save you even more 
money. 

gn mem mem men zas seem nom mem 


RADAR RANGE 
FOR SPEED. 
MEASUREMENTS 


* order to Dimensions Unlimited, Inc. 
I (Itdeliveredto Illinois, please add 
© 7% sales tax.) Specity the Super Fox 

Vixen (Item #48A) or Super Fox 
Remote (Item #48B) when 


Choose The Super Fox With 
Remote Receiver Mount 
To prevent theft or harassment, order the 
Super Fox with the weather-proof receiver 
that mounts behind your auto grill. With the 
remote control warning unit mounted under 
the dashboard it’s virtually undetectable 
from outside your car, (All mounting 
material included for quick and easy 
installation.) 
It gives you the 
same unparalleled 


di NP Remote is priced at 
just $299.95 plus $4.95 shipping and 
handling. 


Lifetime Guarantee 

Both the Super Fox Vixen and Super Fox 
Remote Radar Detectors carry a limited 
Lifetime Warranty which will be packed with 
your shipment. 


Compare These Advanced Specifications 
with Any Other Radar Detector 


X-Band K-Band 
Frequency: 10.525 GHz 24.160 GHz 
Bandwidt! +130MHzofCF +130MHzofCP 
Sensitivity: —108dBM/CM^ —102dBM/CM* 
(*2dB) (*2dB) 
InputVoMage: 12VDC Nominal 
Voltage Range: lliol6VDC 
Current Drain: 250mA 
Physical: 
‘Vixen Dash 
RadarUnit: 3-5/8"w x 1-3/8"hx5"d 
Weight: — 150unces 
Remote Dash 
RadarUnit 3-1/2" w x 1-3/8" hx4-1/4" d 
Weight: 10 ounces 
Remote 
Detector 
Housing: 2-1/2" wx 1-3/8 hx 4-1/4" d 
Weight: — 120unces 


30 Day Highway Test... No Risk 

Try the Super Fox Vixen or Super Fox Remote 
in your own car, van or truck for 30 days. It it 
isn't everything we say...and more...you can 
return it for a full refund. 


(es LL L,w LLL 
Ë Major credit card buyers may call 
the toll-free number any day, any 
hourOrsendyourcheckormoney mseasssssssmmmms UNLIMITE! 


Dept.48-2214 
500N. Dearborn Street 
Chicago, IL 60610 


$8 ordering. ODimensionsUnlimited.Inc.1983 ^ 


MAJOR CREDIT CARD BUYERS 
c È" CALLTOLLFREE | 
800-228-2606 | 


(Nebraska residents call 800-642-8777) i 


24hoursaday, 7 daysaweek 
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Trim and fit this flooring 
easily over most subfloors, 
using only simple tools 


By CHARLES A. MILLER 


The prospect of laying sheet-vinyl 
flooring can be intimidating at first— 
especially if the area you’re planning 
to cover is bristling with posts, odd 
corners, and doorways. The asphalt- 
tile floor shown in these photos pre- 
sented just such problems. In fact, one 

Continued 


PN 


To prepare subfloor, fill depressions, in- 
dentations, and any crack that is wider 
than the thickness of a nickel with latex 
patching compound (a two-part formula- 
tion is available from flooring dealers). 
Vacuum the floor thoroughly. 


Pre-trim the new flooring to the approxi- 
mate measurements of the room. Unroll it 
into the room, positioned on a long wall 
so you can align the pattern easily. Let the 
excess flooring (approximately three 
inches or so) lap up onto the wall. 
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Isn't it great how these 
ECHO Trimmers keep the Uh, well...mine 
lawn neat and trim? isn't an ECHO...yet. 
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Trim the lawn and trim your trimmin' time with a 

fast, efficient ECHO Grass Trimmer. Gas 

powered for complete portability. Some models 

accept optional steel blades for brush cutting. 

Come in and see our wide selection of models. 

One is just right for you. ... the ONE that lasts! 


There are 9,000 Echo dealers nationwide. Use the yellow pages to find the 
one closest to you. Or, write Echo, Dept. PS, 3150 MacArthur Blvd., 
Northbrook, IL 60062 


Sheet-vinyl floor 


of the reasons this basement was orig- 
inally tiled was because its awkward 
shape required a lot of cutting to fit. 
And that’s always been easier when 
dealing with nine-by-nine- or 12-by- 
12-inch tile, since you can trim and 
trial-fit each piece individually. 

But now sheet vinyl is almost as 
easy to adapt to difficult spots as tile 
is. The flooring shown, made by Con- 
goleum (195 Belgrove Dr., Kearny, 
NJ. 07032), is called Contempora 
Royal Court. It’s dimensionally stable 
and lies flat even without adhesive. 


For the job, you need a carpenter's 
square, masking tape, paper, heavy 
scissors or utility knife, pencil, and a 
specialty marker, called an Accu- 
Marker, available from Congoleum. 
The tool has an adjustable pen that 
marks the rough-cut flooring when 
following the wall contours. It shows 
the proper dimensions to cut, even if 
the flooring is laid in tight quarters, 
and does away with having to cover 
the floor with pattern paper and then 
transfer the pattern you get to the 
new flooring. 


If you're covering a larger area that 
requires two or more sheets, you'll 
also need some foam adhesive and a 
seam-sealer kit to fuse the sheets to- 
gether and lock out moisture and dirt. 
Both the foam and the seam-sealer 
kits are available from your dealer or 
directly from Congoleum. 

Contempora can be installed over 
most structurally sound, dry, and 
clean subfloors, including plywood, 
underlayment board, particleboard, 
old resilient floors of all types (includ- 
ing vinyl), and concrete. 


N A 


To fit along straight walls, use the Congoleum Accu-Marker. The 
tool adjusts for various fits. Follow the wall, applying constant 
downward pressure on the tool. Take up the flooring and cut the 
line with heavy scissors or utility knife. Each sheet has a strip of 
selvage along the edges that should be part of material cut off (if 
not already removed by pre-trimming). 


To fit the flooring in recessed areas, such as under baseboard 
heating, first lay the flooring back onto itself. Place a squared 
strip of paper (about two inches wide and one foot in length) 
against the recessed wall every 18 inches. Run double-sided 
tape along each strip, and lay the sheet vinyl onto the tape, 
pressing firmly so the strips adhere to the flooring. 


N 


For irregular protrusions, such as door posts, form a template by 
laying several pieces of paper on the floor with corners in all trim 
angles. Cut small pieces of paper to fit curves and recesses. Tape 
paper pieces together and apply double-sided tape (or tape 
formed by looping small pieces of masking tape). Use the same 
method for making templates around pipes or toilets. 


Pick up the flooring and use a carpenter's square to draw a 
straight line from strip to strip along the entire length of the wall. 
Cut off the excess and lay the flooring into place. It should fit 
perfectly. For open doorways: Apply metal trim on any exposed 
edges, but avoid putting nails or screws through the flooring or 
fastening the molding too tightly. 


Carefully lay the flooring down and press it onto the double- 
sided tape of the template. Pull the flooring up, fold it over, and 
trace the template. Cut the outline with scissors or utility knife 
and press the flooring into place. If you're installing around a 
pipe, cut a slit to the wall—along a dark line in the pattern, if 
possible—and seal the slit with seam sealer. 
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seams of the design, making sure patterns match. Fit the second 
piece to the room using steps described above. Position a metal 
straightedge on overlapped pieces at a line about 1⁄2 to % inch 
from the edge of the top sheet. Holding knife straight up, cut 
both layers. Apply foam adhesive underneath and seal. 


The Freud Catalog... A must 


for every woodworker! 


CARBIDE TIPPED 
DADO HEADS standard dado set arrangements 


CARBIDE SS ere 
TIPPED 


ut it 


DADO HEADS 


Used worldwide by customers 
and competitors alike as a guide 
for quality tools. 


At Freud, we realize the heads, planer knives, cutters, 
woodworker's need to have a | cutter sets, router bits, boring 
handy reference guide where | bits, and accessories. 
most questions concernin: A 3 
tools, their applications, and Selecting the right tool for tha 
availability can be answered job is made simple by the 

. exacting descriptions and full- 


color illustrations in this 
beautiful 96-page catalog. 


below. Send with proof of 
any Freud purchase and 
receive the catalog free, or 
send $5.00 which will be 
refunded at the time of your 


Featured in the Freud catalog 
are thousands of precision 


tools including: carbide- To get your Freud catalog, next Freud purchase from 
tipped saw blades, dado simply fill out the coupon any stocking distributor. 
O Enclosed is my $5.00. Please send me Freud O Enclosed is my receipt of Freud purchase. Fill out coupon and mail to: 
Woodworker catalog. | understand | will receive Please send your catalog free. ® 
a $5.00 rebate on my next Freud purchase at any 
Freud stocking distributor. 
ante K eu 
Company Name 
Street Address P.O. Box 7187, 218 Feld Ave. 

5 High Point, N.C. 27264 
T am Zip Telephone. — .—  — à (9194343171 — Telex 578438 


Catalog Coupon 


eds of Foley Belay aed men 
succeeded in this fascinating 
ighly profitable tied . . 

U Can Do It Too! 


| i 


er FREE 
BOOKLET! 
-— 


quickly 
1o be your own boss 
m aprofiable Sparetime. 
oF Fulltime business of 
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* 10227 Field Bldg., Kansas City, Mo. 6411 
| Please rush FREE Book "Keys to your Future." 


THE FOUR SEASONS 
PASSIVE SOLAR 


LASS ENCLOSED 
OME EXTENSION 


UTDOOR LIVING — INDOORS! A beautiful in- 
lated glass solarium to create exciting new living space 
r dining, leisure activities, solar heat collection, hot tubs. 


EW SYSTEM 4 FEATURES: 

Window Quilt motorized shading in 48 decorator colors. 
Provides privacy. sun control, night insulation (R-5) 
100% thermally broken heavy aluminum bronze tone 
frame features new double drain leakproof water run 
off design 

Factory insulated glass, including optional curved 
insulating glass. 

Patented Pow-R-Vent™ cooling 

Nationwide displaying dealer network 


FOUR SEASONS 
+ GREENHOUSES 
By Four Seasons Solar Products Corp. 
910 Route 110. Dept. PS306 
2 Farmingdale, N.Y. 11735 
In NY. Call (516) 694-4400 


CALL TOLL FREE 1-800-645-9527 FOR 
IEE COLOR CATALOG AND NEAREST DEALER 


© 1983 Four Seasons Greenhouses 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


No “doll house" syndrome 


Everyone knows the feeling. With the an- 
ticipation of a new shop tool or piece of 
recreational equipment—or any new gad- 
get—we want to get our hands on it and 
work with it right now. But the sign on the 
box says: "Assembly required." If only it 
were as simple as a few twists of a screw- 
driver or a tightened nut here or there— 
but it never is, and everyone has known 
the frustration of a tedious, and some- 
times botched, job. 

This time, faced with the assembly of 
my new Sears table saw and sawdust col- 
lector, things were different—I was re- 
solved not to repeat past mistakes. 

Try my method for yourself: When you 
purchase large equipment, such as a shop 
tool or appliance, ask the salesman for the 
owner's manual at the time of sale, and 
go over the instructions while you're wait- 
ing for delivery. Save time by gathering 
tools together before you begin. And 
check the parts list while you're unpack- 
ing the equipment. Above all, organize 
the job—keep hardware separated and in 
containers. 

That new Sears sawdust collector, by 
the way, is a great candidate for my “why- 
didn't-I-think-of-that?" department. It has 
a large collector bag mounted directly be- 
low the saw table and a smaller collector 
bag mounted to the rear. It's by far the 
most effective collector I've ever used. It 
fits all Sears belt-driven saws manufac- 
tured since 1973. 


Q&A fdfiganitor 


My 10-year-old Coldspot top-freezer re- 
frigerator has a deteriorated gasket on the 
rear interior panel but not on the door. 
Can this cause air to leak out? The gasket 
seems to be getting worse, though the 
temperature stays at about five deg. F. 
Bill Simon, Akron, Ohio 


Replace the deteriorated rear-panel gas- 
ket. In its present state it won't allow air to 
get outside the cabinet, but it can prevent 
proper recirculation of chilled air in the 
freezer. This could cause symptoms of 
high or inconsistent temperatures, espe- 
cially during warm summer weather. 


High-efficiency conversion 


My primary summer project is to convert 
my eight-year-old oil furnace to natural 
gas, but l've been told that this results in 
lower efficiency and | might end up with 
more rather than less expense. Do you 
advise such a conversion? 

William Jenkins, Richmond, Va. 


Itall depends on what you convert it with. 
It's true that the typical atmospheric-type 
conversion burner results in low efficien- 
cies—as does an atmospheric burner in 
gas equipment. A powered gas burner, on 
the other hand, can equal or even im- 
prove efficiency (compared with oil). For 
two seasons we have tested the Swirl 
Burner, developed by PNG Products Co. 
(1915 Rexford Rd., Charlotte, N.C. 28233), 
with excellent results—better than 80 per- 
cent measured combustion efficiency. 


Good points 


In your February column, E. M. Pinkerton 
cited his gas usage for minimal hot-water 
heating and said that "it's pretty rare for a 
heater to require additional insulation.” 
Actually, his figures speak eloquently for 
insulation—he uses 600 to 700 cu. ft. of 
gas a month to provide approximately 45 
gallons of hot water. Even at a poor 50 
percent efficiency, this generates 300,000 
to 350,000 Btu. Heating 45 gallons of 
water from 55 degrees to 120 degrees 
only consumes 24,000 Btu. Mr. Pinkerton 
is using over 92 percent of his gas to pav 

for lost energy. 
John F. Woyke, American Sunsystems 
West Haven, Conn. 


While it's true, as you point out, that there 
is a large loss in this example, all of it can- 
not be attributed to tank loss even at the 
low usage rates described. But undoubt- 
edly much of it is, and the low cost of a 
water-heater blanket makes it a worth- 
while investment. 


Play down baseboards 


| would like to put wood paneling on the 
wall in my dining room. The only problem 
is that we have hot-water baseboard heat. 


Is there any way | can panel without hav- 
ing the baseboard look obtrusive? 
J. Bigelow, Rochester, Mich. 


Most baseboard convector covers come 
in a neutral beige or gray, but, like you, | 
find that those colors never quite match 
paneling. Here's a method that has 
worked well for me: Usually you have a 
supply of matching stain on hand for the 
panel trim. Remove the baseboard cover, 
then use a cloth to wipe stain onto it, be- 
ing sure to wipe in the direction of the 
grain in the paneling. When it dries it will 
look streaked, blotchy, and absolutely ter- 
rible—until you put it back in place next to 
the panel. It blends quite nicely. 


Oven-temperature problems 


My father’s Montgomery Ward natural- 
gas range was purchased in December 
1970. Until about two months ago the 
oven would preheat to 425 degrees in 
about 10 minutes. Now it takes 40 
minutes. Our gas company checked the 
adjustments and cleaned the burner and 
lines, but still there is no improvement. 
We called an appliance repairman, and he 
said there was nothing wrong. What do 
you say? 

Pat Sweeney, Roseville, Calif. 


Assuming that the checks of burner, ori- 
fices, gas-flow rate, and thermostat cali- 
bration were properly done, l'd say your 
problem is in the oven's air-flow system, 
which is often overlooked even by ex- 
perts. The door should be sealing evenly 
on both sides and the top, and the top 
vent should be open. 


Catalytic addresses 


My hat's off to PS for publishing informa- 
tion on catalytic wood stoves [PS, Oct. 
'82] before the other magazines that | sub- 
Scribe to "discovered" them. l'm sold! 
With the money l'Il save from those sub- 
scriptions, I’m going to replace my con- 
ventional wood stove. Can you help me 
with my shopping by telling me the 
names of the manufacturers of those 
you've actually used? 

Bill Justice, Asheville, N.C. 


While our article wasn't intended as a 
product report, literally hundreds of let- 
ters to Chestnut Mountain and the New 
York office have echoed your question. 
So here are the companies whose catalyt- 
ic wood stoves we've used “hands on”: 


American Eagle Stove (uses Condar thermostatic con- 
trol system), div. Lancaster Fabricating Co., Inc., 100 W. 


irmingham Stove 
Ai setae: Conte 


Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 


ae 


Never change a 
light bulb again! 


The Button?...new elec- 
tronic device smaller than 
a bottle cap extends bulb 
life 60-100 times...ends 
constant bulb replacing. 


Just think, no need to buy bulbs, or 
climb on wobbly chairs or ladders. Now, 
a new scientific development extends 
bulb life. It's called The Button. 

The Button is a solid-state micro chip 
diode. It converts AC current to DC 
current and extends the life of a bulb 
filament 60-100 times. 

For example, a regular bulb rated for 
750 hours would last for about 32 days 
if burned continuously. But, with The 
Button, that same bulb's life could be 
extended up to 75,000 hours or 8 years! 
In typical part-time home service, you 
may never have to replace it! 

USE IT ANYPLACE 

This amazing development works with 
any regular incandescent light bulb up to 
400 watts, (except 3-way bulbs) including 
small-base candelabra bulbs. 

Just stick a Button to the bottom of a 
bulb and screw into socket. The results 
are amazing. Bulbs burn cooler, and give 
a softer less glaring light. Of course, the 
lumen output is reduced so you may 
prefer to use a larger bulb. The bulb's 
life will still be increased 60 to 100 
times — just think of the money saved! 


Major hotels, restaurants and 
corporations use The. Button and save 
considerably on bulbs and labor. 
Sundance Hotel & Casino 
Las Vegas, NV 
Resorts International Casino Hotel 
Atlantic City, N.J. 
Butler Shoe Corporation 
Marietta, GA 
Village of Cancun — Cancun, Mex. 
...and many others. 


PROVEN IN 
COMMERCIAL USE 

The Button is absolutely ideal for 
lights that run 24 hours a day like exit 
signs and security lights. 

The Button has no moving parts — 
nothing to wear out. Its diode is a silicon 
based micro-chip and the centering disc is 
made of U.L. listed G.E. Noryl®. The 
Button is engineered for safety and 
carries an unheard of 10 year warranty! 

GUARANTEED TO WORK 

If you're sold on the idea of saving 
money, order The Button now, It comes 
in packages of 12 for $29.95 (plus 
$2.45 shipping and handling). If you're 
still a bit of a skeptic or don't have a 
dozen lights, order a package of 6 for 
only $15.95 (plus $1.50 shipping and 
handling). Either way, you're covered by 
the manufacturer's 10 year warranty plus 
Baystar's own guarantee of satisfaction 
or your money back within 30 days. 
Specify regular or candelabra size. 

HERE'S HOW TO ORDER 

To order simply send your check or 
money order to Baystar at our address be- 
low. Credit card holders can speed their 
delivery by using our toll-free number. 
(Maryland residents add 5% tax). 

CALL TOLL-FREE 


Monday thru Friday 9 a.m. to 5 p.m. 
Eastern Time 


(800) 638-6170 
All other times call (800) 257-7850 
Maryland residents call 363-4304: 
Start saving money right away. Order 
The Button today. It’s an idea that's right 
on the button! 
Noryl® is a registered trademark of General Electric 


110 PAINTERS MILL ROAD DEPT. 37E 
OWINGS MILLS, MD 21117 (301) 363-4304 
©The Baystar Company 1983 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) 


to Car Care, POPULAR 
York, N.Y. 10017. We'll pay $50 

more readers send the same 
One with earliest postmark. No tips can be returned. 


By STEVE MERCALDO 


Becr. 300 Madison, Ave. New 
if we use it. If two or 
ip. payment goes to the 


3 


Torque-converter caution 


When installing an automatic transmis- 
sion, always be sure to check that the 
torque converter is completely seated in 
the transmission. Failure to do so may re- 
sult in an expensive repair. To install a 
converter, slide it carefully into the trans- 
mission. Slowly rotate and push the con- 
verter into the plain bearing. The convert- 


er should go into the transmission and 
stop when it is close to the bell housing. 
Next, secure the transmission to the en- 
gine with two bolts. Before installing the 
remaining bolts, check to see whether or 
not the converter is installed correctly by 
trying to rotate it: It should be loose, and 
it should move freely. 


Easier out for broken bolt 


Breaking a bolt off in its hole can slow 
down even a simple auto repair. The usu- 
al, time-consuming procedure is to drill 
out the broken stud remaining in the hole, 
then use an Easy-Out to remove the trou- 
blemaker. Next time try this: Center- 
punch the stud, then use a reversible drill 
to back the stud right out of the hole. 


STEEL OR 


COPPER 
— E 
sn E 


EXHAUST 
MANIFOLD 


FASTEN CHARGER 
CLAMP TO NUT 


ES 


Beat the heat with metal 


Vacuum hoses connect various compo- 
nents under the hood. The heat in some 
areas is high enough to fry these small 
lines. To beat the heat in critical areas, re- 
place these hoses with short lengths of 
Copper or steel tubing. The tubing is avail- 
able in many lengths and sizes from any 
auto-parts store. Simple curves can be 
made over a soup can. Tight bends, how- 
ever, may require cutting and soldering. 
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Side-terminal recharge 


Recharging a side-terminal battery that's 
been removed from a vehicle may seem 
like a tricky task. What do you clamp the 
charger on? Answer: the setup in the pho- 
to. Screw a %-inch nut halfway onto a 
two-inch-long % UNC bolt. Screw the bolt 
into the terminal by hand until it bottoms, 
then back it out one full turn. Next, hold 
the bolt with a wrench and snug the nut 
against the terminal pad. 


Radiator-core check 


Clogged radiator-core tubes prevent 
proper coolant circulation, which can 
cause overheating. To check for plugged 
tubes, remove the cap and look through 
the neck. Has rust closed off any or most 
of these tubes? Usually, a chemical flush 
will clear partially clogged tubes. If the 
flush fails to do the job, however, you 
should remove the radiator and bring it to 
a shop for cleaning or replacement. 


This Family’ s ‘transmis 


The same scene is repeated thousands of times 


every day. 
Why? Because today's downsized cars run hotter 


due to emission. controls, smaller engines and 
higher RPMs. Heat problems develop when = 


carry extra’ passengers . ... extra 
baggage . . . drive. in aa e 
traffic. ..drive on ice orsnow.. 

in hot temperatures. . . climb steep] 
grades ... and do towing. 


Could My Transmission Fail? Yes. 
Over 12 million transmissions failed 
last year*. Nine out of ten transmis- 
sions and engine failures can be 
traced to. overheating. 


How Do I Prevent It From Happening to Me? 
A, small investment now in a Hayden oil cooler 
can double the life of your car's transmission and 
engine. Remember, every 20*F drop in oil tem- 


perature doubles oil and equipment life. Tr 

missions repairs run $400 to $1200. 

Can | Install A Hayden Oil Cooler Myself? 

Yes. If you can change the oil in your car, you can 
make the installation yourself in a 
half hour using Hayden's patented 
Quik-Mount and Quick Connect. 
Complete illustrated installation in- 
Structions come packaged with ev- 
ery oil cooler. 


, Where Do I Buy One? See your 
local auto parts store, automotive 
chain store, RV dealer, mechanic or 
installer today and ask for Hayden 
oil cooling protection. The car's life 
you save may be your own. 

Send today for free product brochure to discover 

What's-A-Hayden. 


"Courtesy ATRA (Automatic Transmission Rebuilders Association). 


S HAYDEN nc. 


1531 Pomona Road, P.O. Box 848, Corona. CA 91720 - 


Hayden Trans-Coðler prices start as low as $29.95. To receive direct ordering int 


Listen for us on CBSRAD) 


Telephone Listening Device 


Record telephone conversations in your 
office or home. Connects betwi 


Se feu” 


E: 
$19.95 


iy Dise. Avait 


ee Tas 1000 or vena M. $1.00 shipping per 
'PS-2052, Meibourne,FL 32901. 


.0.Box 
Cvs acount Por eavalog of transmitters vace Scramblers 
‘and other specialty items, enclose $2.00 to USI Corp. 


Fiberglass 
Travel Trailer Kit 


TRAILER FOR THE '80's—Burro Travel Trailer 
kit sleeps four. Under 1,000 Ibs. Fiberglass. 

Ready to tow. Finish interior only. Write Burro 
PS6 14143, 21st Avenue North, Plymouth, MN 

55441. For full color send $3.00 to cover 
handling. Rental Opportunities 


Books from 
Texas Instruments 


For a basic understanding 


of today's 


Basic Electricity Series: 

From simple concepts to com- 
plex circuits. Two hardback texts 
(DC 924 pages, AC 560 pages) 
complemented by a correspond- 
ing audio course. Buy the audio 
course with the book and save 
$24.95. See coupon for details. 


technology 


Understanding Series 

For everyone from novice to 
expert. Easy-to-understand, fully 
illustrated and ideal for self- 
paced learning. Twelve titles, 
now only $6.95 each. " 
Check your choice on 

the coupon. 


Send orders to: Texas Instruments 
P.O. Box 3640, M/S 54 
Dallas, TX 75285 


Order Audio Course with Text — Save $24.95 
L1 DC Text/Audio Combination $29.95 

L1 AC Text/Audio Combination $29.95 

Text $19.95 

C DC-LCW8161 

C AC-LCW8168. 

Audio Course $34.95 

O DC-LCB5922 

C AC-LCB6651 


o T Electronic Security Systems — 


[m] element sr md Control of Energy 


Systems. 

C Understanding Electronic Control of Automation 
ystems — LCB6641 (MAY 83) 

o Dec aa ad Telephone Electronics — LCB7141 
C Understanding Automotive Electronics — LCB5771 
C Understanding Solid-State Electronics — LCB3361 
C Understanding Digital Electronics — LCB3311 
C Understanding Microprocessors — LCB4023 
C Understanding Communications Systems — LCB4521 
C Understanding Computer Science — LCB5471 
C Understanding Optronics — LCB5472 
C Understanding Calculator Math — LCB3321 


Enclose check or money order with sales tax (except AK, DE, NH, OR). Foreign orders must be in U.S. dollars and include 


shipping charges. No phone orders, please 


Ship to: 


Fast fix 
for broken fishing rods 


There are hundreds of ways to ruin a 
fishing trip, but none is more common 
than a broken fishing-rod tip. So far 
no one has come up with a way to pre- 
vent the problem, but at least now 
there's a quick and easy way to repair 
it. It's called the Emergency Rod Top 
Kit, and it costs $4 from Mildrum 
Mfg. (East Berlin, Conn. 06023). 

The kit comes with a spare rod top, 
which is sized to fit most conventional 
rods, a special stabilizer spring, and 
three lengths of heat-shrink tubing. 
You use the components as illustrated 
below to put your rod back to work in 
minutes. 

Later, when you have time to make 
a permanent repair, you merely slice 
away the heat-shrink tubing and save 
the stabilizer spring and rod top. 
Along with the two remaining 
lengths of heat-shrink tubing, the 
spring and top will equip you for two 
more disasters.—A. J. Hand 


. 4. P d 


State. 


TEXAS 
INSTRUMENTS 


Prices subject to change 
without notice 


© 1983 TI 


Creating useful products 
and services for you. 


Rod-repair kit fits tip sizes five to 10. To 
use (top photo), you slip a length of heat- 
shrink tubing over the broken tip, then 
slide on the replacement top. Center: The 
stabilizer spring slips into the tube of the 
rod top, positioned opposite the top’s 
guide ring. You then slide the heat-shrink 
tubing over the rod top and heat it with a 
match (bottom). The tubing shrinks and 
binds the replacement top firmly. 


SOLAR CONTROL 
WINDOW SYSTEM 


Direct 
from 
Manufacturer 


One Solar reflective 

window kit will cover 60 

square feet of window area 

and prevent excessive heat 

and solar gain by as much as 75%. 

The Solar Reflective System will reduce air conditioning * 

costs and improve employee and personal comfort levels. 

This scientifically designed material is used in new office 

buildings and retrofitted onto older less energy efficient 

bulidings because of the tremendous energy saving potential it 

can achieve. 

Apartment buildings, office buildings, factories, homes, schools, 

hospitals, restaurants, and hotels are realizing reduced energy costs 

utilizing this Space Age process. 

The Solar Control System is a product of space technology. It has been 

used in space suits and in other areas of the space program. 

Installation is fast and easy. All that is needed is water to help apply the film to 

the glass, a rubber sq jee to smooth the film on and a utility knife to trim the 
excess material after its installed. Anyone using our system can do a professional 
installation following our step by step instructions. 

Our system can be installed on any type window. Installation is from the inside and 
applied directly on the glass itself. No climbing ladders or dangerous installation from 
the outside. Installation is from inside only. 

*Solar control film stops discomfort of the sun's heat transmission thru window areas up to 7596. 


*Makes rooms cooler and reduces air conditioning costs. 

*Reduces the fading effect that the sun's rays have on furniture - carpets - draperies. Stops 90% 
of the sun's ultra violet rays that damage furnishings. 

e Increases privacy without the need of closing blinds, shades or curtains, yet from the inside 
solar film is transparent. 

*Makes glass areas safer by making it stronger and by holding the pieces of glass together 
should if be broken. 

* Eliminates annoying sun glare thru effected windows. 

*During the peang season windows will reflect back into the room the radiant heat waves that 
are normally lost thru a non-treated window thus increasing the comfort level. 

*No special maintenance is needed for washing or cleaning of windows. 

* Our standard kit includes complete step by step instructions for a professional installation. 
A giant 3 feet wide by twenty feet long roll of Solar film and free installation kit for only 19.95 
plus 1.50 postage. 


Trial test the Solar control win- 
dow system in your own home, 
office, or factory. Should you 
feel that it is not a quality pro- 
duct and does not perform to 
our specifications return the un- 
used portion within 15 days for 
a complete refund less postage. 


Order now and receive a Free 

Installation Kit with every order. 
Also our own booklet “Tips on 
Saving Energy for Home and 
Business". 


19% 


Plus 1.50 postage 


Makes Glass 
Stronger 


VISA and MASTERCARD 
Order Toll Free Anywhere in U.S. 
4-800-523-2004 


Operators qualified to take orders 
only - 24 hrs. a day, 7 days a week 


Guarantee 


Should you not be comple- 
tely satisfied, return unused 
portion within 15 days for 
full refund less postage and 
handling. 


l RPT Manufacturing, Inc. 
254 County Line Rd. * Hatboro, PA 19040 


l Please rush me____kits of Solar Control Window System. One standard kit covers 60 square feet, I 
3 feet wide by 20 feet long for 19.95 plus 1.50 postage. Economy Size Kit covers 120 square feet, I 
I 3 feet wide by 40 feet long for 35.90 plus 2.00 postage — A savings of 4.00 if purchased separately. 
Extra Large Kit 180 square feet, 3 feet wide by 60 feet long 53.85 plus 2.25 porq — A savings of I 
I 6.00 if purchased separately. Total enclosed — Check or Money Order only. NO C.OD's. 


Charge My OVISA O MASTERCARD Acct. No. Exp. Date I 
Signature —____ 
| NAME I 
l appress—____ nt. NO. — ——— —— | 
I 

I 


Cnv. STATE ZIP CODE 


I orders to Canada - check or money order made payable in US. Dollars and add 200 to cover 
Postage and handling. 


Fabulous Folboting NOW 


y canoes, skimpy ag 
P a 


Easy PREFAB 
Kits from$182 
or cartop 
FACTORY 
BUILT 

from $348 
FOLDING 
from$612 


Economic 

BASIC Kits 
12 foot 
Single $40 
16 foot 
Double $52 
Big Sailer 
16 foot $61 


FREE 


Action Color Catalog 
With Facts & Figures 
For rush inc. $1 
First Class Postage 


Mail coupon or address 


^ : FOLBOT CORP. PS-683 
Z” ros sw Charleston, S. C. 29405 


SOLAR GLAZING 
PANELS HELP 


HEAT 
HOMES! 


O Double-Wall 
Insulated 
O Shatterproot 


MAY QUALIFY 
FOR ENERGY 
TAX CREDITS! 


NOW . .. build your own greenhouse, 
sunspace, or solar addition and save! 
Get maximum light and energy trans- 
mission. Bronze aluminum flanged 
panels, ready for quick-mount. Choice 
of light-diffusing fiberglass or glass 
clear acrylic. 
IN-STOCK SIZES READY FOR DE- 
LIVERY: 1’, 2’, 3’ Widths, 4', 6’, 8” 
Heights, custom sizes and 
shapes made to order. $460 
AS LOW AS Sq. ft. 
Also ideal for porches, breezeways, 
atriums, swim-pools, skylights. Great 
do-it-yourself value! 

SEND $2 FOR COLOR BROCHURE 
ON SOLAR GREENHOUSES, PANELS, 
& IRS RULING ON TAX CREDITS, 
SENT FIRST CLASS MAIL. 
aS 
SOLAR! VEGETABLE FACTORY, INC. 
STRUCTURES| P-O- Box 2235, Dept. PS-83P 

Division) New York, NY 10163 


SHOP TALK 


By AL LEES 


Welcome guests 


Though I’m never short of items for this 
column (stacks of potential material rise 
steadily on my desk), it's hard to pass up 
volunteer efforts. This month | surrender 
the page to two frequent PS contributors. 
| give more space to Rich Day's final 
rammed-earth follow-up because of the 
great response to his article last Novem- 
ber on "one of two contractors in the 
U.S." specializing in this type of build- 
ing—California's David Easton. Many 
readers echoed Mrs. Benet Charles of 
New York State, who wrote us: "Is the 
other contractor near where | live?" 
Here's Rich to clear up that mystery. 


That other rammed-earth man 


"A contractor-developer in southern Ari- 
zona is building rammed-earth houses 
that need no heating or cooling. In the 
mild winter climate, they'll coast through 
a whole week of bad weather without 
dropping below 65 degrees F on the in- 
side. The secret? Two-foot outer walls 
and thick interior partitions of rammed 
earth—to soak up heat during the day and 
feed it back at night. 

"Schmidt Builders/Earth and Sun Con- 
struction of St. David, Ariz., is the other 
one of the two rammed-earth contractors 
| mentioned last November in my PS arti- 
cle, ‘He Builds High-Tech Rammed-Earth 
Houses.' This firm's goal is to design and 
build affordable passive-solar homes. 
Rammed earth comes into the picture 
simply because it gives the best results as 
one of the passive-solar components. 

"SB/E&S requires its houses to perform 
well in both the mild heating season and 
the severe cooling season where they're 
built. The firm has created what it calls the 
'diffuse direct gain' system. With it, solar 
radiation enters a south-facing window. 


Then, instead of directly radiating onto 
the thermal mass, it warms whatever is 
there—floor, carpet, furniture. Energy 
transfers from those materials to room air 
by convection and is carried to all the 
rammed-earth walls. 

"To succeed, this system must have 
lots of thermal mass available. SB/E&S 
tries to provide at least two cubic feet of 
thermal mass for every square foot of 
floor space. In all, some half-million 
pounds of earth go into these homes. 

"To prevent overheating in summer, 
SB/E&S limits solar-gain area (at its mile- 
high elevation) to some eight to 10 per- 
cent of floor area. This gives 20 or more 
cubic feet of thermal mass for each 
square foot of glazing. 

"Earlier SB/E&S homes used foam in- 
sulation outside the walls, but no more. 
Two houses have just been completed 
with three-ft.-thick exterior walls—and no 
‘outsulation,’ as Tom Schmidt calls it. 
Roofs and ceilings still get R-30 to R-40. 

"So built, SB/E&S homes seldom fall 
below 65 degrees F in winter or rise above 
80 in summer (with outside temperatures 
soaring to 105). 

"Three men-Tom Schmidt, Bill 
Knauss, and Quentin Branch—came to- 
gether to form SB/E&S. They devised a 
set of reusable metal forms for around 
$6,000. These lock up firmly with pins and 
clamps and can be plumbed and trued. 
Like concrete forms, they have through 
ties between the two sides, but the ties 
are spaced four feet apart (instead of two, 
for concrete). This gives more room for 
earth-ramming operations. Once the 
forms have been stripped, the ties are 
pulled out; holes left by them get filled 
when the walls are cement-plastered in- 
side and out. Knauss estimates that the 
forms have been used about 100 times. 

"Schmidt, whose father built a crude 
rammed-earth house in Ohio in the 1950s, 


lh 


has been working with the material for 
eight years and now has 35 rammed- 
earth homes behind him—including his 
own [photo below, right]. 

“It takes SB/E&S about six weeks to put 
up all outside and inside thermal-mass 
walls for a 2,000-sq.-ft. house with ga- 
rage. Modern material-handling methods 
include the use of a front-end loader [be- 
low, left photo]. Soil is dumped into the 
forms to the depth of seven inches at a 
time and compacted to a five-in. depth. 
SB/E&S uses a 23-lb. pneumatic backfill 
tamper [center photo] with a 2⁄2- or six-in. 
foot. Rocks that are too large to be 
tamped down are picked out. SB/E&S 
doesn't use cement stabilization. With the 
protective jacket of stucco, it's not 
needed. A concrete or stabilized-earth 
stem wall is always used at the bottom to 
prevent moisture damage there.” 


Jaw's got a good bite 


Long-time contributor Phil McCafferty 
writes from lowa: 

"Long the pleased owner and regular 
user of rethreader dies and taps, which 
are sold via little ads in DIY magazines by 
an outfit named Jaw Manufacturing [Box 
213, Reading, Pa. 19603], | recently had to 
ask for help. 

"| carelessly destroyed the '-in. NC re- 
threader die from my set. Might | please 
buy a single replacement? And while I’m 
at it (I wrote), could they supply metric re- 
threader dies and taps? | got a prompt yes 
to both queries—plus a catalog. 

"Unlike regular taps and dies, these 
only do rethreading. They don't undercut. 
They look a lot like (and have the same- 
size hexes as) equivalent bolts and nuts— 
but they have grooves cut through their 
threads. Since they're driven with regular 
wrenches, you can work them in pretty 
tight places. 

"But sending that catalog was unfair— 
they've got a bunch of goodies that are 
hard to pass up: big rethreaders and spe- 
cial sizes. And they have them for flare- 
fitting threads and spark-plug threads— 
and for wheel studs, both right- and left- 
hand, thank you. 

“Since most of us fix a lot more threads 
than we make from scratch, rethreaders 
are a smart choice. They're much less ex- 
pensive than quality taps and dies—and 
handier to use. By the way, the company 
doesn't seem to sell jaws at all.” ui 
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ACOMPLETE 
FT WARE GUIDE 
o FREIE? 


Bose Software Buyer's Guide, crammed 
with useful facts, can be yours for only $5.00. 
But you get every penny back when you order your 
next low-priced program from Discount Software! 

Mail the coupon and you'll discover descrip- 
tions, features, system requirements, and solid 
advice on scores and scores of programs. Look at 
all you get: 

1. Step-by-step guide to software shopping. 

2. Hardware buyer's guide. 

3. System requirements for each package. 

4. Glossary of software categories. 

5. Directories of software for CP/M, Apple, 

and 16-bit machines. 

6. Thorough product descriptions. 

7. Selection of games. 

8. Fast-find table of contents and index. 

Send for your guide today. Only $5.00 now, 
it might well turn out to be free. 


enclosed $5 check is made out to “Discount Software” I understand 
that this sum will be rebated to me when I make my next purchase. 


Name 


Company. 


Address 


City State Zip 
Mail $5 check to: Discount Software, 6520 Selma Ave., 


DISCOUNT SOFTWARE _ 


== VALUABLE COUPON == =} 


MAKE A LEATHER ! 


WHEN COMPLETE 


ü JUST LACE IT UP & GO! Learn leather- [| 


craft as you complete this beautiful leather I 
checkbook cover. We'll send you every- 
hing you need, plus a FREE 1983 leather 
craft catalog packed with hundreds of ex- l 
citin 


projects. You also get a SPECIAL 


l BONUS —all for just $2.95. 


t indus E 


E 
ERE 4 


. Ofer 
US possessions oniy. 
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Drill your own water 
- 250 ft. in depth. 
Introducing the new 
larger, heavy duty, 
portable drilling rig. 
Before 

you buy 


believe 
the 
difference!) 


CALL TOLL FREE 
1-800-372-9317 
TEXAS RESIDENTS 
CALL: 
915-751-6458 


Ld 
VISA 
Ld 


P.C. Int. Marketing Inc 
P.O.Box 24209 
El Paso, Texas 79914 
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1|. SAY SVIOKEY— 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Carburetor doesn't compute 


Kindly comment on the recently adver- 
tised Pogue carburetor, which claims 200 
mpg. | would be very interested in half 
that mileage on my 1977 Oldsmobile Re- 
gency with 403-cu.-in. engine. 

Morris Liebowitz, Brooklyn, N.Y. 


/ do not believe 200 mpg is even remotely 
possible. One gallon of gasoline has 
about 120,000 Btu. At 50 mph that's four 
hours on 6.3 Ibs. (one gallon) of gasoline, 
which comes to about 30,000 Btu/h. One 
horsepower equals 42.3 Btu per minute. If 
you figure 15 hp for road load and 15 hp 
for friction, that's 1,260 Btu per minute at 
700 percent thermal efficiency, and that 
comes to 75,600 Btulh. 


Pinging pickup 
My 1980 Plymouth Arrow pickup gradual- 
ly started pinging and grew increasingly 
worse until the ping occurred at all 
speeds and in all gears. l've used many 
brands of gasoline, including premium 
unleaded, but nothing helps. 

Chuck Reed, Grandview, Mo. 


There's some chance that compression 
increased because of carbon buildup, but 
more likely the problem is too much spark 
advance. There are some fixes other than 
lowering compression: Retard the timing 
but not the set or static timing (that is, the 
vacuum-electrical or centrifugal controls 
at part throttle and light load); enrich the 
fuel; reduce engine temperature of air 
and water; add exhaust gases to the fuel- 
air mixture. 


Needs service bulletins 


I've had to replace three starters in four 
years on my 1973 Chevy Caprice. | asked 
the GM service representative for help; he 
said that there were volumes of service 
bulletins and that he would consider han- 
dling my problem if | found the right one. 

Bob H. Pape, Naperville, III. 


The Chevy dealer is the best source. The 
next-best bet is the library, a community 
college, or an auto-mechanic trade 
school. The factory can't really respond to 
all customer requests. The real answer 
would be a yearly publication put out by 
the manufacturer, available upon request 
at a reasonable charge. 


Odd explosion 


While driving my 1978 Ford Bronco with 
351-cu.-in. engine | heard a loud explo- 
sion from under the car or perhaps under 
the hood. The engine shut down, and af- 


ter pulling to the side of the road and giv- 
ing it a thorough visual inspection, | 
started it up and drove on. l've driven it 
1,000 miles since with no problems. Do 
you have any idea what happened? 
Henry White, San Antonio, Texas 


It could have been an accumulation of va- 
por in the oil pan caused by flooding the 
carburetor, an internal carburetor leak, or 
a stuck choke. 


Capricious Capri 


My 1973 V6 Mercury Capri starts immedi- 
ately in the morning. After that, however, 
it requires a long grinding period, and 
generally | have to floor the gas pedal. 
Plugs become carbon-fouled a few days 
after installing. Two tuneups helped brief- 
ly, but soon it was back to hard starting. 

W. H. Cone, Menlo Park, Calif. 


/ believe that setting the choke to the 
manufacturer's specs will fix you up. But. 
if the choke is okay, look for an internal 
fuel leak in the carburetor or the wrong 
float setting. 


Champ fouls out 


At 600 miles my 1980 Plymouth Champ 
with 1,400-cc [85.4 cu. in.] engine started 
fouling plugs and missing badly. After 
five plug changes, two new sets of points, 
and a new carburetor in the first 12,000 
miles, the warranty ran out. Now at 
26,000 miles I’m still having the same 
problem. 

Ozzie Warrens, Chillicothe, Ohio 


Plugs foul from oil, rich or lean fuel mix- 
ture, fuel additives (such as lead), weak 
spark, or low compression. See if you can 
pin it down. | suspect, first, an oil prob- 
lem; second, over-rich fuel mixture; third, 
weak spark. Oil fouling can come from 
rings, valve-stem seals, or, in some cases, 
a poor intake-manifold seal or incorrect 
crankcase venting by the PCV valve. Accel 
[Box 142, Branford, Conn. 06405] makes a 
plug called the V-groove, which is good 
for anti-fouling. But if the engine is right, 
it should be able to run on any plug in the 
right heat range. Weak spark should show 
up under load. As a rule, the problem is in 
plug wires. A very lean or low-compres- 
sion condition can also cause misfire and 
fouling. 


Low-rev misfire 


My 1982 Plymouth Horizon Mizer with 
1.7-liter [104 cu. in.] engine has out- 
smarted two dealers in seven visits. It 
misfires at idle when fully warm. The miss 
is severe at 1,200 to 1,400 rpm and seems 


to disappear at 2,500 to 3,000 rpm. The 

spark plugs and computer have been re- 

placed and control circuits checked out. 
Richard L. North, Orchard Park, N.Y. 


I'd look at the ignition pattern on a scope 
and check the air-fuel ratio. | believe you'll 
find the mixture is lean in one cylinder or 
the distributor has a problem. 


Esoteric computer system 


| own a four-cylinder 1981 Buick Skylark 
with automatic transmission. The engine 
makes a loud pinging noise, and it idles 
either too fast or too slow even when 
warm. The dealer says the computer is 
the problem and it's an annoyance I'll 
have to put up with. 

R. Brunkhorst, Crownsville, Md. 


Tuning must be done exactly to specs 
with the proper equipment and diagnos- 
tic system. This engine is a Chevy and is 
common to Chevy, Buick, Olds, and Pon- 
tiac. One of those dealers may have a ge- 
nius who understands the total system. 
Tuned by an expert, they run pretty well, 
but a lot of mechanics don't understand 
the system well enough to do it. Part B of 
the problem is that they don't stay in tune 
very long. 


Borderline lean 


My 1976 AMC Pacer runs fine when I'm 
easy on the accelerator but seems to lag 
when | push the pedal down. | recently 
drove it to a location about 800 ft. above 
sea level, and it ran far better. (My home 
is at an elevation of about 120 ft.) Also, it 
runs better with the air filter on than when 
it's off. 

David J. Mann, Downey, Calif. 


At higher altitudes the engine gets a rich- 
er mixture. Removing the air cleaner 
shouldn't do anything, but if it's partially 
plugged and you remove it, the mix will 
go leaner. With a plugged air cleaner on, 
the carburetor can go richer because you 
are short of air; you need about a 15:1 
air-fuel ratio. Actually, a 700-ft. change in 
altitude shouldn't change anything 
enough to notice. It sounds as if you're 
running borderline lean at home; add a 
little fuel to the mix. 


Preheating problems 


The electric choke on my 1977 Plymouth 
318-cu.-in. engine either shuts off too 
soon or floods the engine. After replacing 
the choke parts and having the carburetor 
rebuilt, | installed a hand choke, but the 
car still hesitates and needs choking even 
after a long warm-up. 

Jay Rohrer, Lancaster, Pa. 


Check out the manifold preheating sys- 
tem. | believe you'll find it’s not working. 
Also look for heat passages that are 
plugged up with carbon. 


Balancing act 


After the clutch disc and pressure plate 
were replaced in my 1975 Datsun B-210, | 
noticed a vibration that wasn't there be- 
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DIGITAL 
MILEAGE 
INSTRUMENT 


e Saves you money. 
* 1-2 MPG increase, 
if used correctly. 


* Measures manifold vacuum 
in tenths of an inch, updating 
4 times per second. 


* Adjustable signal light 
warns driver of higher 
fuel consumption. 


e Steering column mounts in 
constant driver view. 


e Shown here actual size. 


Retailing for under $49.95, Edelbrock's DMI-7OOO is the 
lowest priced mileage instrument money can buy! Use 
the DMI-7000 with warning light to develop driving 
habits that increase your mileage. Digital readout is 
clearly visible, yet compact size does not obstruct 
vehicle instrument panel. You'll like the sleek, high-tech 
appearance and simple installation. DMI-7OOO . . . the 
driving instrument that saves you money. 


Send 52 for our 1983 catalog, price list and order blank to 411 
Coral Circle, Dept. P5683, El Segundo, CA 90245. Order 
DMI-7000 direct from Edelbrock for $44.96, plus shipping and 
handling. California residents add 6% tax. 


Amazing New Invention! 
ALIAVYD-ILNV 300INn 
CIGARETTE LIGHTER 
This revolutionary new lighter will last a 
lifetime. It goes ten years or more without 


refueling. Neat design fits anywhere. 
Send check or money order today for 


SAVE up to 9076 
GOVT. SURPLUS 


‘Surplus and other bargains galore! 

industrial, mig., marine, aircraft. 

auto, hardware. A must for hobby- 

| ist, mechanic, handyman, outdoors- 

j| man. Our 38th Annual Catalog. 

Í Send $1 today (deductible trom 
first order of $10 or more). 


» AIRBORNE SALES CO. 
j 8501 Steller Dr., Dept. PS83 
P.O. Box 2727, Culver City. CA 90290 


immediate delivery. 
SATISFACTION GUARANTEED 


SKY-LAB 133 Main Street 
Port Washington, N.Y. 11050 
Payment enclosed. Please send me: 
O 1 antigravity lighter @ $14.95 
O 2 anti-gravity lighters for $29 


Above prices include shipping and handling 
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DIRECT FROM 
U.S. OPTICS 
QUALITY SUNGLASSES 
AT FACTORY PRICES 


Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * 

No non-sense guarantee. 

FREE - limited time Sn Brune velour 
lined case with each pair ot mes 

ordered (a $3.00 value). C Credit cards 
accepted. Dealer inquiries invited. 


NOTIC| Donk be fooled by cheap 
imitatio) se glasses are made 
exclusively de U.S. Optics" To make 
sure you get the best, order now and if 
not op tely satisfied return for 
refund within 30 days. “Copynght 1982 US. Opuce™ 


World Famous Pilot's Glasses 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd probably 
cost you over $20.00. #2 lable in gold 
or silver frame. A $20.00 value only $7.95. 
Two pairs for $14.00. 


Onl: 
9.9! 


Aviator Teardrop Flight Glass 
Flexible cable templos. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00, 


Professional Driving & Shooting Glasses 

Wide angle amber lens brightens visibility, 

#30D gold frame only. A $30.00 value only 
$14.95. 2 pairs for $28.00 


To order your U.S, Optics" sunglasses, send 


check or money o = 
P.O, Box 14208, Atlanta, Georgia 3032 
card customers please fill in card # and Exp date. 


QUANTITY | MODEL *| GOLD | SILVER = 


Add Postage, Handling, and Insurance 
$1.00 per pair 
Total 
Credit card orders may call 1-404-252-0703 


Visa or Master Charge W Exp Date 


Name 


Address 


Ciy 


FREE case with each pair. 
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“Say, Smokey—” 


fore. The mechanic said it was engine res- 
onance and maybe the old clutch had 
been dampening it. But this is strong 
enough to vibrate the entire car and rattle 
anything loose inside. The mechanic says 
there's nothing in the clutch that could 
cause the vibration. What else should | 
check? 

Edward Chastka, Charlottesville, Va. 


Clutches and pressure plates are heavy 
and have large diameters, so they must 
be balanced. Also, if the engine was orig- 
inally balanced externally with the clutch 
assembly, there could be a problem when 
a new, zero-balanced clutch-and-pres- 
sure-plate assembly is installed. Balance 
is your problem. How to correct it and 
who pays are page two. 


Oil eater 


My 1980 Chevy 4WD truck with a 350: 
in. engine knocks on number-eight cylin- 
der when | accelerate or when | cruise 
over 55 mph. The spark plug in that cylin- 
der was so coated | couldn't see the elec- 
trodes. A hotter plug seemed to help, but 
I'm using a quart of oil every week or 
two. 


Chris Hurley, Shawnee, Okla. 


If the intake-valve seal or intake-manifold 
gasket is not sealing—the latter relative to 
the lifter gallery—you can get oil in a cyl- 
inder. A bad plug wire under load can 
contribute to a problem like yours; it 
could also be cylinder-ring trouble. 


Smart shop is the answer 


When | first start my 1975 Chevrolet Nova, 
it runs much too fast and does not kick 
down after running for a minute or so. 
The Chevy dealer charged me $100 and 
the car still doesn't run as it did new. 
Carl C. Rau, Detroit, Mich. 


You should get a Chevy shop manual for 
instructions on how to set choke, fast-idle 
cam, carburetor-air temperature, and 
water-temperature and emissions con- 
trols. They're all interrelated in idle fuel- 
air ratio. | really think your answer is to 
find a Chevy dealer with knowledgeable 
personnel. It's an easy fix for them—as- 
suming that the carburetor and associat- 
ed systems are okay. For example, even a 
leaking hose in the PCV system will throw 
the engine off a mile. 


Hot starts hard for diesel 


Last summer my 1978 Olds diesel began 
refusing to start after a short stop from a 
long run. It acted as if the battery was 
weak, and | often had to jump it to get 
started. When the weather got colder the 
problem disappeared. Now it's happen- 
ing again as the weather warms up. 
Robert A. House, Cherry Hill, N.J. 


Your problem has many cures. Add a heat 
shield to the starter, duct air to it, or get a 
heavy-duty starter, bigger battery cables, 
and a bigger battery. You might also 
weaken the starter-solenoid spring for 
better contact or shim the starter. The 
starter itself may need service, too. What 
it boils down to is that when the engine is 
hot, it takes more work to start. But the 


starter gets weaker with heat, and heat 
causes the clearances to change. The 
starter system Olds uses is too tempera- 
ture sensitive. 


Gas fumes in the garage 


My 1980 six-cylinder Ford Fairmont has 
been back to the dealer six or seven 
times, but it still gives off such strong gas- 
oline fumes in the garage that | have to 
back the car out occasionally to air out the 
room. 

Paul R. Spear, Waco, Texas 


Your fuel-venting system is blocked or 
broken. This is a single line from the char- 
coal canister to the tank that has three 
connections. If it's plugged, fumes will 
vent through the gas cap at two psi. If the 
line is broken, they will vent directly into 
the atmosphere. 


Shaky steering wheel 


At 35 to 57 mph | have intermittent vibra- 
tion in the steering wheel of my 1972 Ford 
Mustang Mach I. I've replaced U-joints, 
upper ball joints, tie-rod ends, wheel 
bearings, and tires, and I’ve had the front 
end aligned. The problem doesn't seem 
to be in the drive line: When | disengage 
the transmission going downhill at 55 
mph, | still have the vibration. It seems 
more pronounced when | decelerate 
through 50 mph. Any suggestions? 

Dan Wachowski, Buffalo, N.Y. 


1 agree that it's not in the drive train if it 
still vibrates with the engine at no load, 
idle. That eliminates engine balance, mo- 
tor mounts, and the exhaust system. 
When you decelerate, the pinion drops 
and vibration is bad. Look for incorrect 
adjustment of the axle and engine or out- 
of-phase U-joints. Those joints should 
have the same angle all the way. 


Keeping cool 


| own a 1973 Buick Centurion with 455- 
cu.-in., four-barrel engine and dual ex- 
haust, and | want to pull a 6,000-Ib. boat— 
but don't want to overheat. The car has a 
rebuilt 400 automatic transmission and a 
17,500-Ib.-GVW transmission-fluid cooler 
replacing the original cooler in the radia- 
tor. What about an oil cooler? What tem- 
perature thermostat should | use? What 
should the maximum coolant tempera- 
ture be? Would a shift kit help my situa- 
tion? What about an early-advance kit for 
the distributor? 

Don Waddell, Portland, Ore. 


Mineral oil should be kept below 260 deg. 
F; synthetics can stand more but vary 
from 325 to 800 deg. | can't answer on the 
shift kit; you haven't given me enough in- 
formation. But don't lug it, even if you 
have to shift manually. | doubt that you 
should fool around with ignition-advance 
specs. 


Give and take 


My 1980 Olds Cutlass with 305-cu.-in. en- 
gine and automatic transmission has a 
2.29:1 rear-end ratio, and it lugs when 
leaving stoplights or going up slopes. l've 
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The Bearcat 100. 
The first no crystal hand-held scanner. 


Now you can have the 
one scanner you've always 
wanted—a no crystal, fully 
synthesized hand-held 
scanner. The incredible, 
Bearcat 100. 


Push button programming. 


The Bearcat 100 works just like the 
full size, no crystal Bearcat Scanners. 
Push button controls tune in all police 
calls, fire calls, weather warnings, 
and emergency information broad- 
casts, the split second they happen. 
Automatically. 


All the features you want. 


16 channels for storing 
frequencies. 8 band cover- 


—including high, low, UHF and 
* public service bands; both the 70 
cm and 2 meter amateur bands; plus, 
for the first time ever, both the mili- 
tary and federal government land 
mobile bands. Both automatic and 
manual search, lockout, scan delay, 


agi 


direct channel access. Even a liquid 
crystal display. Flexible antenna, ear- 
phone, AC adapter/battery charger 
and carry case are included. 


Your Bearcat Dealer 
wants to hand you 
an earful. 


See your Bearcat Dealer 
now for a demonstration of the 
amazing Bearcat 100. Get complete 
information about the world’s first 
hand-held, no crystal scanner. 


SCAN's 30,000 members know what 
others miss! Insider news. Frequency 
info. Tech tips. Awards. SCAN Magazine 
... and more! Send $10 for l-year mem- 
bership to the Scanner A ation of 
North America, 111 East Wacker Drive, 
Chicago. IL 60601. 


L Electra Company 

Division of Masco Corp of Indiana 
300 East County Line Road 

® Cumberland, Indiana 46220 


€ 1983 Masco Corp. of Indiana. 


To find out more about where to buy the Bearcat 100 or other Bearcat Scanners, call 800-S-C-A-N-N-E-R toll free. 


INTO A CORNER! 


Now you can protect your personal 
property—tools, stereo, TV, jewelry, 
guns, antiques, calculators—with 
the same quick and easy marking 
system used by major U.S. 
corporations. 


Hundreds of manufacturers, 
hospitals, schools, and museums are 
marking their valuable property 
with the bright paint markings 

and decals shown below. They 

are part of the ION-GUARD 
Property Identification System. 
These paints and decals have been 
specially treated with a chemical 
code that is unique for each of our 
system users. 


The chemical code can penetrate 
the microscopic cracks and pores 
in the surface of an object, making 
removal of the code extremely 
difficult. Even if the visible portion 
of the ION-GUARD paint marking 
or decal is somehow removed, 
invisible traces of the chemical 
code can be left behind, providing 
an indisputable and traceable link 
to you. 


How does it work? 


The paints and decals are dosed 
with minute amounts of “rare-earth” 
elements that can be measured 
using EDXRF spectroscopy. 

Your dose formulation code is 
permanently registered in ION- 
GUARD'S computer for verifying 
your property ownership. 

All codes are compatible with the 
National Crime Information format. 
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Three Levels of 
Identification 


ION-GUARD paints and decals 
allow for identification of 
property on three levels. 


Level 1 The visible paint 
marking or decal. 

Level 2 An invisible UV 
fluorescent marking that can 
be seen only under 
ultraviolet light. 

Level 3 The hidden 10-digit 
chemical code that 
penetrates the surface of the 
property. 

Order your Home Property 

Marking System Today! 

The home system includes 

Security Paint, Security Decals, 

Warning Sign, Property 

Marking Instructions, and Code 

Verification Kit, all for only 

$19.95! To order, call or send the 

coupon below. 15-day no-hassle 
trial period. 


[Home kit — b "$1995 | 


Postage & Handling $3.50 
Check Enclosed Total $23.45 | 


| 

| Mastercard Visa | 
Card No: OO000000 

| ooooooo000 
| 

| 


Signature — 
Exp. Date DO - 00-00 


Name 

| $e | 
City 

| Sate Zp 


'loNOUARD ! 


| 505 King Avenue 
Columbus, Ohio 43201 


[814-424-4862 PS-683 | 


“Say, Smokey—" 


been told the ratio is wrong because GM 
had to make trade-offs. What is the proper 
ratio for this engine—2.73, 2.93, 3.08, or 
what? 

William Rahn, Webster, N.Y. 


A 2.73 ratio would pep it up a lot, and 3.08 
would make a big difference. But highway 
gas mileage will drop some. 


Juice leaking through? 


About 90 percent of the time, the engine 
in my 1978 Cadillac runs on after stop- 
ping. The dealer and local garages have 
worked on it many times with no im- 
provement. What do you suggest? 

L. M. Hubbard, Belleview, Fla. 


It may sound strange, but | suggest that 
you check to see if any juice is still present 
atthe primary side of the coil with the key 
off. I've seen enough leak through instru- 
ments to cause dieseling. (Pull the coil 
wire for a quick check.) 


Cheating on converters? 


My question may be taboo, but with a lot 
of drivers bypassing catalytic converters 
and switching to regular gasoline, what 
problems may or may not result in engine. 
tuning and performance? More and more 
of us are balking at the high cost of replac- 
ing worn-out converters. 

Randy Rogers, Escanaba, Mich. 


If we forget the legal aspect and just dis- 
cuss the mechanical side, as a rule it 
won't hurt a thing. But in newer cars don't 
expect a big (if any) gain in mileage or 
performance. l've run tests and couldn't 
tell the difference. Of course, | haven't 
tested all the new cars. 


Lazy starter 


If my 1980 Pontiac Sunbird with V6 en- 
gine sits around without starting for more 
than two days, it won't start. If | give it a 
shot of gasoline through the air horn, it 
starts right up. | spent $95 for a carburetor 
rebuild, but it didn't help. The dealer 
blames my problem on “pollution 
stuff." 

M. Place, Marathon, Fla. 


Run the engine until it's hot, then turn it 
off and let it sit. After about two days, re- 
move the air cleaner and see if fuel is dis- 
charged with manual working of the 
throttle. If not, the carburetor has a leak, 
either internal or external. If it seems 
okay, you're back to setting choke and 
carb by the book. On these newer cars, 
most of the starting and stalling trouble is 
caused by improper adjustment. It must 
be done according to instructions, and 
they are not simple. But when the adjust- 
ment is done right, it's a night-and-day 
difference. 


Got a problem? Send it to: "Say, Smok- 
ey—", Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 


Save Gas, Save Engine with‘ POLY?’ 


The following introduces one of the 
most fully tested and credentialed gas 
saving, friction reducing engine treat- 
ments ever to reach the market! 

WHAT IS POLY? “Poly” is short 
for polytetrafluoroethylene (TFE). It is 
the slipperiest substance known to man 
(1981 Guiness Book of World Records, 
p. 188). The PetroLon Corporation, 
makers of Slick 50, has invented a way 
to permanently bind this slippery chemi- 
cal to your engine with one treatment. 
All you do is add one quart of Slick 50 
to your oil during oil and filter change. 
By reducing engine friction, Slick 50 
increases gas mileage and horsepower 
and reduces engine operating tempera- 
ture thus causing your oil and engine 
to last longer. Just as important, it 
reduces metal wear, defraying costly over- 
hauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very impres- 
sive credentials. The “Consumers Digest” 

, magazine (March/April 1982, p. 35) states 
"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests 
indicate that it will improve gas mileage 
by about 2 or 3 miles per gallon." Re- 
searchers at the Franklin Institute Re- 


search Laboratory, after applying a power- 


ful ultrasonic cleaning process to a Slick 
50 treated engine part, were surprised at 
its permanence. They stated, “We actual- 
ly expected the PetroLon Slick 50 TFE 
Resin coating to also be removed, but 
later found it was still there.” 

The FAA (Federal Aviation Adminis- 
tration) has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.R. 
#33.49). An FAA test simulating 1400 
hours of engine use (equivalent to about 
70,000 miles on a car) showed almost 
zero engine wear! 

Twenty-five hundred miles after re- 
moving Slick 50 from the crankcase, 
tests done at the University of Utah 
Engineering Experiment Station showed 
that the benefits of Slick 50 were 
still there. They reported a horse- 
power increase of 16.9% and 9.9% for 
light and heavy loading respectively. 
The senior engineering researcher at the 
University of Southern California in 
San Diego stated this, “Slick 50 does 
increase horsepower and decreases fuel 
consumption in tests done at the uni- 
versity.” The Space Shuttle Colum- 
bia uses the chemical “poly” in its 
gears and bearings because it is the 
only chemical lubricant which can with- 
stand the heat and corrosive elements 
of space. 

Perhaps most dramatic of all is a 
torture-test overseen by the Automotive 
Services Council for Pennsylvania and 


shown on television station WTVE. Three 
cars with between 75,000 and 129,000 
miles on them were treated with Slick 50. 
Six months later the oil was drained from 
each vehicle and the cars were driven with- 
out the oil plugs for about a half hour. 
The water temperature never rose and the 
engines sustained no apparent damage. 
The Southwest Daily Times (Dec. 19, 
1982, p. 6), reports that a man from 
Liberal, Kansas, flew his airplane without 
oil for 30 minutes. There are many more 
tests available. If you are still skeptical, 
send $2.00 to defray printing and postage 
costs and we will send you additional, 
more detailed, test information, etc. 
HOW DO YOU TREAT AN ENGINE? 
Very simply. A few minutes before 
oil and filter change add engine flush 
(sent free with each order) to clean out 
your engine. Let your engine idle for 
5 minutes. Then drain your oil, change 
filters and add the proper amount of 
oil less one quart. Add one quart Slick 
50, drive for 30 minutes, and leave it 
in the crankcase for 3,000 miles. As 
the engine operates, the oil carries the 
polytetrafluoroethylene between the parts 
where it is burnished into the pores 
of the metal. Once impregnated it is 
permanent, so you do it only once, not 
each time you change oil. One quart 
of Slick 50 will treat all standard 4, 6 
and 8 cylinder gasoline and diesel engines. 
WILL IT WORK WITH MOST OILS? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics that 
are compatable with petroleum based 
oils. An exception is graphite oils. 
However, once an engine is treated, you 
can go back to a graphite type if de- 


sired. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on the 
kind of driving you do, vehicle condition, 
etc. By reducing friction, Slick 50 does 
all of the following: It increases gas 
mileage. It increases horsepower —— 
small economy cars and large RV’s really 
need this. It makes for easier starting. 
It reduces operating temperatures, thus 
increasing the lubrication and life of your 
oil and your engine. Last but not least, 
the drastic reduction in engine wear de- 
frays or eliminates costly overhauls which 
can save you over $1,000.00. Slick 50 
eliminates the “lubrication starvation” 
that all cars experience when first started 
before the oil has a chance to circulate. 
Up to 90% of the wear on a car can be 
caused by this lubrication starvation. 
You receive all of these benefits for 
less than the cost of two tanksfull of 
gas ($33.95). 

WILL SLICK 50 HARM MY ENGINE 
OR AFFECT MY WARRANTY? No! 
Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturers engine war- 
ranty requirements. In addition, Slick 50 
carries an API (American Petroleum Insti- 
tute) service classification SF-CC-CD. It 
also carries the. military specifications 
MIL-L-21046 and MIL-L 46152-A. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS avail- 
able are Small Engine Treatment (for 
2-cycle engines), Aircraft Engine Treat- 
ment, Gear Treatment (manual transmis- 
sions, etc.), Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 


Free engine flush sent with each order. 
Free shipping with orders of 2 or more. 
For purchase or further information, 
call toll free 1-800-228-6505, ext. 180 
(in Nebraska call 1-800-642-9606) or 


send to: FT. MORGAN SLICK 50, 
15160 Hwy. 144, #7, Fort Morgan, 
CO 80701. 


COI enclose $33.95 + $3.00 shipping and 
handling. 
C L want 2 or more (free shipping & handling). 


C Check Ocop. CJ Visa/MC 
Card #. Exp. 
Name 
Address 

TT REET Gs Wu 
City 
State Zip 


WORDLESS WORKSHOP 


orrain of Prince George, B.C., f 


„ for this idea. Send 
Wordless, POPULAR SCIENCE, 380 Madi: 
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By ROY DOTY Ave., New York, N.Y. 10017. Only purchased ideas will be acknowledged. 
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COM-STAR FIT 


Tractor 
Friction 
Printer 


COM-STAR Fit 


only $29 


FREE 
Box of printer paper and 
idemo tape with purchase, 


* Lowest price quality tractor friction printer in the U.S.A. * Fast 80 characters per second 
* 40, 46, 66, 80, 96, or 132 characters per line spacing * Prints labels, letters, graphs, and tables 


* List your programs * Print out data from modem services 


Deluxe 
COMSTAR FIT 
PRINTER — $299.00 


The Comstar is a nt addition to any 
micro-computer system. (Interfac 
available for Apple, VIC-20, Commodore d4, 
Pet, Atari 400 and 800, and Hewlett Packard) At 
Only $299. the Comstar gives you print quality 
and features found only on printers costing 
twice as much. Compare these features. 


* BI-DIRECTIONAL PRINTING with a LOGIC 
SEEKING CARRIAGE CONTROL for higher 
through-put in actual text printing. 80 
characters per second. 


* PRINTING VERSATILITY: standard 96 ASCII 
character set plus block graphics and interna- 
tional scripts. An EPROM character generator 
Includes up to 224 characters. 


INTERFACE FLEXIBILITY: Centronics is 
tandard. Options include EIA RS232C, 20mA 
Current Loop. (Add $20.00 for RS232) 


* LONG LIFE PRINT HEAD: 
character life expectancy. 


* THREE SELECTABLE CHARACTER 
PITCHES: * 10, 12 or 16.5 charecters per inch. 
132 columns maximum. Double-width font also 
Ie standard for each character pitch. 


100 million 


* THREE SELECTABLE LINE SPACINGS: 6, 8 
or 12 lines per inch. 


* PROGRAMMABLE LINE FEED: program- 
mable length from 1/144 to 255/144 inches. 


COMSTAR FIT 


* VERTICAL. FORMAT CONTROL: program- 
mable form length up to 127 lines, useful for 
short or over-sized preprinted forms. 


* FRICTION AND TRACTOR FEED: will accept 
single sheet paper. 


* 224 TOTAL CHARACTERS 


* USES STANDARD SIZE PAPER 


if you want more try — 
Premium Quality 
COMSTAR FIT SUPER-10" 
PRINTER — $389.00 
More Features Than MX-80 
For $250 Less 

For $389.00 you get all of the features of the 
Comstar plus 10” carriage, 100 cps, 9 x 9 dot 
matrix with double strike capability for 18 x 18 
dotmatrix. High resolution bit image (120 x 144 


dot matrix), underlining, backspacing, 2.3K 
buffer, left and right margin settings, true 
ts, 


and prints standard, 
special characters, plus 2K of user definable 
characters. For the ultimate in price per- 
formance the Comstar F/T Super 10" leads the 
packi 


80 COLUMN PRINTER $199 
Super silent operation, 60 CPS, prints Hi- 
resolution graphics and block graphics, ex- 
exceptionally clear 


panded character set, 
Characters, fantastic print quality, uses inex- 
pensive thermal roll paper! 


Double 
Immediate Replacement 
Warranty 


We have doubled the normal 90 day warranty 
to 180 days. Therefore if your printer fails 
within “180 days" from the date of purchase 
you simply send your printer to us via United 
Parcel Service, prepaid. We will IMMEDIATELY 
send you a replacement printer at no charge 
via United Parcel Service, prepaid. This warran- 
ty, once again, proves that WE LOVE OUR 
CUSTOMERS! 


15 DAY FREE TRIAL 


OTHER OPTIONS 
Extra Ribbons ... 


Roll Paper Holder 

Roll Paper . 495 
5000 Label .19.95 
1100 Sheets Fan Fold Paper. .13.95 


Add 320.00 shipping, handling and insurance. 
Illinois residents please add 6% tax. Add 
$40.00 for CANADA, PUERTO RICO, HAWAII, 
ALASKA orders. WE DO NOT EXPORT TO 
OTHER COUNTRIES. Enclose cashiers check, 
money order or personal check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 
day express mail lable!! Canada orders 
must be in U.S. dollars. 


PROTECTO 


ENTERPRIZES vacronronecn 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 


ABCDEFGHIIKLMNOFORSTUVWXY Zabcdefeahi ik 


lmn oparstuvwxra 


123435678970 


ABCDEFGHIJKLMNOPOQRSTUVWXY Zabcdef shi jkl mnoparstuvwxyz 1234567890 


SUPER-10" 


ABCDEFPGHIIJKLMNOPORSTUVWXYZ 


ABCDEFGHIJKLMNOPGRETUVWXYZ 1 2345678970 


MUST LIQUIDATE 


FAR BELOW DISTRIBUTOR COST! 


GENUINE TORO ELECTRIC 
POWER MOWER 


Factory ne 


A genuine TORO lawn mower! With TORO’s one 
year warranty! Priced at FAR below distributor 
cost! WHAT’S THE CATCH? Just this: 


PUBLIC NOTICE! 


Finder’s Fee Paid For 
Liquidation Inventories! 
We are authorized liquidators of 
consumer products must 
quickly sold at drastic price reduc- 
tions for reasons such as: 

Over luction. Last year's mod- 
eis. Economic. lp Out-of- 
season products. Bankruptcy or 
Other financial problems. Order 
cancellations. Plant closings, etc. 
W you know of any Company w with 
surplus inventories that 
Cad, aon for cash, phe rt 
Free: 1-800-: 328-0609. 


Adjusting 
String lines 


TORO over-engineered this lawn mower! They put so much money into 
its advanced technology, superior construction and sleek styling that it 
required a high price tag. Higher than many competitive models. This 
(plus the fact its unique concept was ahead of its time) met with re- 
sistance in the marketplace. At model year's end, TORO decided to 


"shelve" the program and liquidate the remaining inventory. 
Because of the extremely short selling season for lawn mowers, 
we must move these out FAST! We S 
ibly low. So low, you can consider buying one as a "spare" 


in case your present mower is getting old and "conks out 
or if you want two people mowing at the same time. 

Just roll out this TORO. Press a button and away you go 
With the greatest of ease! Mowing AND EDGE TRIM- 
MING at the same time. What a timesaver! And what a 
neater, trimmer looking yard, too! Order a TORO now. o 


FOLDS DOWN 
COMPACTLY 
for transport in 
trunk of car or 
for hanging on 
garage wall. 


Compare our low price with 
other electric mowers. (Source: 
1982 Fall & Winter catalogs.) 
Sears 19” w/bagger .. $229.99 
$159.97 
w/bagger $219.99 
And remember. Ours is a TORO! 


* Mows AND trims flush up to walls, trees, fences, etc. 

€ Cuts and recuts finely for mulch. No need to bag. 

* Neatly mows a 20-inch wide swath of grass. 

92 ultra-quiet 10 amp. Bosch motors for twin power. 

* Adjustable cutting heights without use of tools. 

nique, lightweight design. Less than 35 pounds. 

Easy for senior citizens, women, young teens to use. 

€ Electrically operated. Easy pushbutton starting. 

€ No gas to buy. No oil changes. No engine tuneups. 

€ Safer, BY FAR, than any other power lawn mower. 

© Safety shutoff when you release grip on handlebar. 
Low profile housing gets under bushes, shrubs, etc. 

€ Last year's discontinued model. Factory perfect. 

* Backed by TORO 1 year warranty. 

* TORO service centers nationwide. Foo. 


C.O.M.B. Co. / 
=m | 


Credit card members can order by 
phone, 24 hours a day, 7 days a week. 


Send — 
‘each ror shipping 


If busy signal, or if no answer, call: [pes 


TORO One 
Year Limited 


6850 Wayzata Boulevard / Minneapolis 
Toro Power Mower(s) at $i 

and handling. 
promt m Soie 
Minnesota residents add kae state sales tax 


Toll-Free: 1-800-328-0609 | Qvi ene ST ER up. ciscus 


/ 


AUTOMATIC 
LINE FEED! 


120 VOLTS 
DOUBLE 
INSULATED 


2 CUTTING HEADS with 
4 flexible lines revolving at 
7500 rpm. to slice cleanly 
through grass. 


Manufacturer's 
Suggested Retail 


"229.9: 95 


| OUT THEY GO AT | THEY GO AT 


88 


Price subject to change in 60 days. 


Liquidators Dept 
Mi 


(Mowers are instock. readyfor | | 
O.D. orders.) | 
| 


Exp. 


Toll-Free: 1-800-328-5727 
In Minnesota, call: 1-800-742-5685 


Name. 
Address. 


o. 
| PLEASE PRINT CLEARLY 


City. 


C.O.M.B. Co. 


ONE OF THE NATIONS EST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER 
6850 WAYZATA BLVD NNEAPOLIS 


| state 
Phone 


160 | PnPLiI AR SCIENCE 


Need to lay out a wall or terrace? 
Running a string is easier if you don't 
tie it separately to each post. Instead, 
double-wrap the line around the 
posts. To raise or lower, just tug in on 
each side as shown to loosen, After ad- 
justing, release the line; it automati- 
cally retightens.—Richard Day 


Make a "barn-door" 


track light 


Want costly looking track lights for 
the price of standard ones? Cut four 
pieces of light galvanized metal as 
shown and paint to match a standard 
fixture. Slide end tabs of each piece 
under a ring clamp mounted on the 
fixture, and you've got a classy "barn 
door" light.—Richard Braithwaite 


Wood-clamp 
lever 


Problem: When small metal parts and 
hardware from around the house get 
bent, it may require considerable force 
to straighten them. Pliers, small 
wrenches, or other adjustable tools 
just don't give you the necessary lever- 
age—and you should never extend 
their handles by using lengths of pipe. 

Solution: Use a bar-type clamp as a 
lever. Grasp one end of the bent piece 
in a small portable vise mounted on a 
workbench or sawhorse. The flat jaws 
of the clamp will hold the other end 
firm while its handle provides lever- 
age to unbend the piece. Metal sur- 
faces can be protected by using rubber 
or fiber pads on the jaws of both the 
vise and clamp.—Arthur R. Lee 


Dowel-hole jig 


It’s sometimes necessary to drill a 
number of dowel holes at identical 
angles—when making a coat rack, for 
example. The simple jig shown below 
enables you to produce multiple holes 
at the same, accurate angle. Drill 
through a scrap block with the proper 
bit, then cut off the end at the desired 
angle in a miter box or on a table saw. 
Fasten the cut end to another piece of 
wood to act as a base that can be 
clamped to your work.—Edward Groh 
and Charles Cohn 


NAILDOWN < 
A NEW HOME / 
WITH MILES 


No down payment. Below market financing. 


Build your dream home today 
We can help — with over 50 floor 
plans to choose from, quality, pre- 
cut materials, options like plumbing, 
heating and electrical packages — 
starting under $20,000. You supply 
the labor. Keep costs down. Build 
equity. 


More than 20,000 families have 
built quality Miles homes the way 
they want — for a lot less than you'd 
expect. You can nail one down too. 


Send today for more details. 


mm, 


You're Miles ahead 
The Charleston DNE: pejnient [s 
ee —————— 
Yes! Tell us more about how we can build and own our own quality [Ei 
Miles home with no down payment. V 
Mailto Miles Homes" 


4700 Nathan Lane. P.O. Box 9495 
Minneapolis, MN 55440 
Please check one: 
D Free color brochure 
D 80 page, fuli color catalog. 
(Please send $3 check or money order.) 


[ 

[ 

[ 

[ 

[ 

I Phone ( 
l 
[ 

l 

I 

l 


FREE AT YOUR 
DODGE OR 
CHRYSLER- 


WGIST PLYMOUTH DEALER 
OR SEND 
a COUPON BELOW 


ings you should know LM 
tos ck in tdv ma 
featuring. 


WHAT YOU NEED TO. M 
: CAR BUYER'S DIGEST 
b a ASENN PO. BOX 02743 
e Fuel Economy DETROIT, MICHIGAN 48202 
* Price 


e Performance INCLUDE 25€ FOR POSTAGE AND HANDLING 
* Diesels & Turbos 
e Serviceability 

e Rust Protection 


* Front-Wheel-Drive MAME E 
inancing STREET ADDRESS 
* Leasing vs. Buying 
s:Moking the Deal city STATE ZIP 


PS 


Splitter Parts Sale 
2-Stage Cast Iron Gear 

Ny Supplies 11 GPM G650 PSI until more 
pressure is needed. Then kicks down to 

direct couple to 5 HP or larger engine. 

3800 max RPM, 12 Lbs 5 

16 GPM. use 8 plus HP 

22 GPM. use 10 plus HP 

Built-in relief valve. %" in-out ports. - 

"i" cylinder ports. Item 2010 . $43.75 de 

return stroke you don't have to hold handle, Item 2020 ..$58 

Double-Acting Cylinders — Tie Rod 

4x24” stroke, 19" rod welded Tee. Can UPS 

4x24" stroke, 2" rod, Heavy Duty 75 Lbs 


Pumps 
lower GPM and up to 2500 PSI. Right hand rotation. can 
13.6 GPM, use 5 HP 
4-Way Control Valve i \ 
Has pressure sensitive detent. on 
4x24" 1s" shaft, 68 Lbs #906024 
5x24" stroke, 2° rod, 100 Lbs . 


4x24" 124" shaft, 71 Lbs 


New Gas Engines 
Horizontal Shaft 
5 HP Tecumseh or Briggs recoil start, "i 
shaft $132 
8 HP Tecumseh, recoil start, 1” shaft. 183 
10 HP Tecumseh, recoil start, 1” shaft .. 220 
10 HP Tecumseh, 1* shaft, electrical start 
Vertical shaft engines available 
Heavy duty 15/4 ton LOG SPLITTER, Reg. $855 


Honda Generators 
EM-500 watt, 115 volt AC 


$335 
WIN ship in any of 48 states for $12 each. 
these generators only. 
Send $1 lor 72 page DISCOUNT CATALOG. Or $6 for “Splitter 
Design/Fact Booklet” and catalog. 
Sale ends 6/20/83 


Northern Hydraulics 
Dept. 1P63 P.Ô. Box 1219 
Burnsville, Minnesota 55337 

612-894-8310 


The Legend [i 


he Eipper Aircraft Quicksilver 

is the one that started it 
all. . „it's the original. . .a legend. 
Over the last eleven years the 
Quicksilver has become the most 
widely imitated aircraft design in 
the ultralight industry. Why? 
Because it is the best! 


C your nearest Eipper 
ircraft dealer for complete 
details* or send $4 for a complete 
brochure package. 


«c appear 


aircraft inc. 


World's Largest Manufacturer of Ultralight Aircraft 


1080-C Linda Vista Dr., San Marcos, CA 92069 
(619) 744-1514 Telex: 499-0565 


*No F.A.A. pilot license required. Special dealer 
flight training required. Quicksilver MX available as 
a kit or dealer assembled. 


[es 


Solar water heaters 


[Continued from page 84] 


Propylene glycol, another common- 
ly used antifreeze, also forms organic 
acids if it gets too hot. It has one ad- 
vantage over ethylene, however: It is 
generally considered nontoxic. Other 
companies use silicone, glycerine, 
mineral oils, or synthetic hydrocar- 
bons. Each has some desirable charac- 
teristics, some undesirable. (There 
are also solar water heaters that use 
refrigerants as heat-transfer fluids. 
We'll have a report in a future issue.) 

The beauty of the SRCC's solar- 
water-heater tests is that they consid- 
er the whole system. Thus you have a 
valid performance comparison be- 
tween systems that use different 
heat-transfer fluids. They also let you 
compare a system that uses a stan- 
dard flat-plate collector with one that 
uses an evacuated-tube collector or a 
solar concentrator (see diagrams). 
But the performance ratings, while 
excellent for comparing systems, can’t 
tell you exactly how a solar water 
heater will perform in your house. 
"The performance you get will depend 


on your weather conditions and geo- 
graphic location," cautions Reimnitz. 
Is a solar water heater a good buy 
for you? To answer, you must study 
prices, tax credits, future fuel costs, 
and paybacks. Prices for packaged so- 
lar water heaters start at perhaps 
$400 for an integral collector-storage 
system you buy as a kit to assemble 
and install yourself. On the other end 
of the scale are forced-circulation sys- 
tems you have a contractor install. 
Sears, which sells solar water heaters 
made by Ametek, quotes prices of 
$2,000 to $5,000 for contractor-in- 
stalled, forced-circulation systems. 
As you know, Uncle Sam will give 
you a 40 percent income-tax credit up 
to $4,000. (Unless extended, this will 
end December 31, 1985.) Many states 
also offer substantial tax benefits. 
How much could you save with a so- 
lar water heater? A standard rule of 
thumb is to allow 15 to 20 gallons of 
hot water per person per day. How 
much hot water a solar heater would 
provide depends on your climate and 


Continued 
Solar water heaters: certified and rated 
" 

Company Model Type Class a) 
Amcor Group Ltd. Solon 120 Thermosiphon Solar pre. 20,100 
7946 Alabama Ave. ( unit) heat 
Canoga Park CA 91304 
Corneli Energy, Inc. 360-32 Integral collector- Solar pre- 19,900 
245 S. Plumer Ave. (2 units) storage. heat 
Tucson AZ 85719 
Entech Marketing, Inc. SF 240-001 (2 units) Integral collector- Solar pre- 26,400 
Box 549 storage heat 
Tualatin OR 97062 
Gulf Thermal Corp. PT-40 Integral collector- Solar pre- 24,600 
1645 12th St. (2 units) storage heat 
Sarasota FL 33577 
Raypak, Inc. DHWS-66PMC Forced cir, (drain- Solar pre- 36,700 
31111 NIS SW-82-AD-1 (2 units) down) heat 
Westlake age a 91361 

DHWS-84 PMC Forced cir. (drain- Solar pre- 39,300 

SW-120-AD-1 (2 units) down) heat 
Servamat 600 RD (2 units) Integral collector- Solar pre- 20,041 
1641 Ch Xr storage heat. 
Concord CA 9452 
Solar Edwards, Inc. L305 (2 or 3 units*) Thermosiphon Solar pre- 25,000 
7636 MAL Rd. heat 
Suite 4 
San ted CA 92126 L440 (3, 4, or 5 units*) Thermosiphon Solar pre- 25,000 

heat 
L600 (4, 5, or 6 units*) Thermosiphon ‘Solar pre- 25,000 
heat 

Solahart California 80GE (3 units) Thermosiphon Solar plus 35,400 
3560 Dunhill St. Supp. 
San Diego CA 92121 
Sunwizard, Inc. 120 (1 unit) Integral collector- Solar pre- 11,500 
1424 W. 259th St. storage heat 
Harbor City CA 90710 


“Only the system with the least number of collectors was 
meet certification standards but were not put through 


Preliminary listing of certified solar water 
heaters was obtained from a state energy 
office and includes only systems tested 
and approved at our publication date. You 
can get a more up-to-date list from your 
state energy office. The first official list 
from SRCC will be available in July. Only 


EE SET 


formance-tested to determine Que ratings. Larger systems 
nce tests (which are very costly) 


the models with the stated number of 
units (collectors or collector-storage 
units) are certified and performance rat- 
ed. A solar water heater’s absence from 
the list doesn't mean it wouldn't meet cer- 
tification standards. Most haven't been 
submitted for approval. 


Tool-Locker 


Tool Organizing System 
A heavy-duty portable tool chest plus roll-about cabinet— 
both for a price you'd expect to pay for one piece alone! 


Plus, order now and get 


3Free Gifts 


justtor ordering, 
*AS4.99- favy-canvas 
‘Shop Apron "2 solid-brass body 
padlocks *A special Surprise 
Free Git 
AIL 3— yours tokeeg, whether or 
(nat you keep your Tool-Locker. 


. plus $9.90 shipping 
Support more weight and prevent: 
Jock automatically whe and handling 
*Bolt latches and center 
poate ae Similar units sell for well over $100!! 
Total security and safety. E: How do we do it? Volume Purchasing...plus direct 


shipping. Both add up to big, never-before-heard- 
à of savings! 
ALINE GU RGAE RING se spat You don't have to be a professional to know how 


i ie ) important it is to keep your tools clean, safe and 
vetro id sap m dry...to have them organized, right with you. 


P Now you don't have to make a big investment to 
r enjoy that efficiency, to have a truly quality, heavy- 
> ES duty all-steel organizer! 


Over 4 cubic feet of storage capacity. ..plus special 
features you'd normally find only on the most 
expensive systems. This is not a cheaply-made 
unit! It's quality through-out! 


= Then you'll know why this Tool-Locker comes 
lool box inits place. E | complete with a FULL 5-YEAR WARRANTY. Why 
D.R.l. backs it even further with a 100% Guarantee 
"Side-handle/cord holder. for neat storage ot { of Satisfaction. If you're anything less than 100% 
Fe eae A Satisfied, just send your Tool-Locker back for a full 
| refund, including shipping and handling charges. 
< GF í ORDER TODAY...IT'S EASY! 
. i Fill in order form & send with check, money order, 
company purchase order or credit card information. 
Credit card customers can also call our 
24-Hour Toll-Free Order Number: 


800-228-5000 (in Nebraska 800-642-8777). 
D.R.I. Industries! We've introduced the Nut & Bolt Shop", the 4- 
Wheel Wonder* and dozens of other high-quality, unique handyman 


products. Over2 million satisfied customers. 
———————————————— 


26615 E J MAG 64 
city. 3 Marb =e 
19" W. x 1254" H. x9¥2"D. (Overt. 3cubic Y : e 
feet of storage space.) Cabinet: 1894" W. x242" H. x i DICATE . Tool-Locker(s) @ $59.99 plus $9.90 shipping and 
"tf*D. (Over 3cubicfeetof storage space.) 0 How many? handiing for each. (00008000) 
*Heightot combined units over feet: 37 inches CHEC C) V have enclosed my check or money order for the full amount. 


(MN residents add 6% sales tax). 
C I have enclosed my company purchase order (this card MUST accompany ALL 


purchase orders). 
C Charge it to: CI VISA C) MasterCard [C American Express C Diners Club 
3 Carte Blanche 
Card No. Exp. Date. 
heel: 
—- Signature X - = 
RIN Mr (Need to sign only if charging order) 
NAME Mrs 
Miss * Y "d 
ncluded 
imported from Taiwan and Korea » x 3 Fi 
c " ADDRESS. xu Ex. 
Copyright 1983 D.R 1. Industries. Inc. MI Seer i Numer 
""Tool-Lockerisatrademarkof D. . . Industries, Inc. em. - STATE Po = 


Fits Any Router 
Step-By-Step Plans 


Get the most out of your router by 
mounting it to this shop-tested router 
table. The extra-large work surface 
and fully adjustable fence beat the 
pre-fab metal tables hands down! 
And all at a fraction of the cost. 

With this router table you can make 
molding cuts on narrow boards. Cut 
rabbets or grooves exactly where 
you want them. Rout decorative pat- 
terns on curved edges. Even make 


Router Table 


€ The complete plans for this easy-to- 
build router table include step-by- 
step directions for a bench-top model 
plus a full-size floor model. 

eThese exclusive plans are now 
available in a six-page Plan Booklet. 
The cost? For a limited time the 
Router Table Plan Booklet is only $1. 
*To get your Router Table Plans, 
send only $1 to: Woodsmith, Dept. 41, 
Box 842, Des Moines, Iowa 50304 


multiple cuts for special effects. And codsmi PLAN 

get professional results every time! BOOKLET 
Name: 

Address: City: State: ZIP: 


Solid walnut 


only 19.95! 


Quality solid 
wood grandfather 
clocks, mantel 
clocks, wall clocks 
and others are 
available factory 
direct to you 
from Viking. 
Finished clocks 
or fun-to-build 
kits including our Executive Walnut 
Clock, with quartz movement for 
only 19.95. Viking Clocks are crafted 
of the finest solid oak, walnut or 
cherry with solid brass West German 
movements in pre-cut kits, 
assembled/unfinished or completely 
hand built and finished. 


Call or write for our 
FREE color catalog. 


Create a family heirloom 


Major 
IKING z 
VIE COMPANY honored 


Phone 205/943-5081, Box 490 
Dept. PS063, Foley, Alabama 36536 


UPSTAIRS... 
SUIV.LSNMOG 


STAIR-GLIDE? stairway uin 


America's largest selling stairway lft is the 
ideal solution for people who can't 
Shouldn't climb stairs. 


Easily installed 

UL listed 

Will not mar walls or stairs 

Economy and Outdoor models avallable. 


AMERICAN STAIR-GLIDE " CORP. 
4001 East 138th, Dept. PS-0683 
Grandview, Missouri 64030 


SAVE MONEY 


y Bolt together" our unique MINI- 
$7] DOZER Tractor Kit!. Thou- 
sands in use. + CATALOG 

of Kit construction and 

SOF uses- $1.00 + ASSEMBLY 
MANUAL. - $7.00 (refunded on 

any purchase). 


STRUCK KIT, Dept. PS63D Cedarburg, WI 53012 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW, Start 
‘Spare time in your basement or garage. 
Big opportunity for mechanics. 

Write for Tolder No. PSB, and free bonus offer. 


Solar water heaters 


[Continued] 


how big a system you buy. Lennox 
gives these examples for its Solar- 
mate water heaters: A family in Los 
Angeles using 60 gallons of hot water 
a day would get 60 to 70 percent of its 
hot water with a one-collector system 
($2,100—$2,700 installed, before tax 
credits) or 80 to 90 percent with a two- 
collector system ($2,700—$3,500 in- 
stalled, before credits). In Massachu- 
setts, however, the one-collector sys- 
tem would provide 40 to 50 percent of 
that family's hot water; the two-col- 
lector system, 60 to 70 percent, ac- 
cording to Lennox. 

How long would it take for a solar 
water heater to pay back its original 
cost in energy savings? The now-de- 
mised Northeast Solar Energy Center 
in Boston figured these paybacks (as- 
suming a family of four, a solar heater 
that provides 50 percent of the hot 
water, and an electric heater provid- 
ing the rest): With electricity at 6.5 
cents per kWh and increasing by 10 
percent each year, the family would 
save $1,565 within five years, $4,081 
within 10, and $8,136 in 15 years. 
These calculations do not consider in- 
terest paid or lost. And, of course, they 
will be overly optimistic if the cost of 
conventional energy increases more 
slowly than predicted. 

Consider, too, that a solar water 
heater requires space for the collector 
and storage tank and will need rou- 
tine maintenance. You may want to 
investigate alternative ways to re- 
duce hot-water costs: Turn down the 
thermostat on your water heater, in- 
sulate the tank [PS, Feb. ’78], and in- 
stall water-saving devices in your 
house [PS, June '82]. Or consider a 
heat-pump water heater [PS, April 
'80, May '82] or the tankless kind [PS, 
Feb. '82]. Economically, you may do 
better with another approach, even if, 
philosophically, you prefer a hot 
shower furnished by the sun. ud 
FOR FURTHER INFORMATION 
The Solar Rating and Certification Corp. (1001 Connect. 
icut Ave. N.W., Suite 800, Washington DC 20036-5584) 
offers single copies of the directory that lists certified 
solar water heaters (beginning in July). As PS went to 
— Price was not available. Standards and test meth- 
Design and Instslition of Soler Heating and Hot Water 
Systems, by J. Richard Williams, Ann Arbor Science 
(Ann Arbor MIJ, 1983. 

Handbook of Experiences in the Design and Installation 
of Solar Heating and Cooling Systems, by Dan S. Ward 
and Harjinder S. Oberoi, American Society of Heating, 
Refrigerating, and Air-Conditioning Engineers, Inc., and 
the Solar Energy Applications Laboratory (Colorado 
State University, Fort Collins CO), July 1980. 
Installation Guidelines for Solar DWH Systems in One- 
and Two-Family Dwellings, by Franklin Research Center 
(Philadelphia PA) for the U.S. Dept. of Housing and Ur- 
ban Pewee: April 1979. 
Passive Solar Water Heaters, b Daniel K. Rei, Brick 
House Publishin, 
“Domestic Hot later Installations: 1 pom the Good, 
and the Unacceptable,” So/ar Age (official magazine of 
the American Section of the International Solar Energy 


Society, Inc.), October 1981. 
"Solar Water Heaters," Consumer Reports, May 1982. 
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Tap, drill, 
and die organizer 


Organizing taps, drills, and dies is 
easy with this holder. It’s a small 
block cut from a 2x4. Blind holes are 
drilled in it to hold the taps and drills. 
The proper drill for each set of taps 
leads that row. The dies are slipped 
over a short rod set in one corner of the 
block. A reamer rests in a hole in the 
other corner.—Louis Hochman 


Unclogging a clogged 
spray-can nozzle 


Using a pin is a good way to clear the 
clogged nozzle of a can of spray paint. 
Trouble is, when you depress the noz- 
zle you paint the hand holding the pin. 
An easy way to prevent this is to use 
an old rag to hold the pin. Now only 
the rag gets painted when the nozzle 
unclogs.—L. H. 


Suction cup 
grips glass 


Window glazing is safer and easier if 
you use a suction cup with a handle to 
liftthe glass into place. The cup can be 
one of those sold for use on car luggage 
racks. A good handle is a four-inch- 
long bolt screwed into the cup. Apply 
thread-locking adhesive to the 
threads before screwing the bolt into 
the cup.—H. N. Cole 


effective! 


The Pulse Tach™ Heart Computer was 
developed for use in hospitals and doctors’ 


offices. Try it free for 30 days. 

How fast does your heart beat when you 
exercise? How quickly does your pulse 
return to normal? Does this “recovery time” 
improve as you get into better shape? 

„Well, guess no more. The Pulse Tach 
Fingertip Heart Computer accurately 
reports pour pulse to insure maximum 
benefit from your exercise without dan- 
gerous over-exertion. - 

Pulse Tach is actually a micro-computer 
that fits over your finger. It weighs one 
ounce and can be worn easily during most 
exercise programs. It measures, calculates 
and displays what your pulse is doing. _ 

„Its, custom-made, powerful micro-chip 
circuit replaces 5600 transistors and makes 
Pulse Tach the most advanced pulse instru- 
ment ever developed for consumer use. | 

Reading your pulse isn't as simple as it 
might seem. Your heart beat constant: 
changes — perhaps three fast beats fol- 
lowed by two slow ones, one fast one, four 
slow ones and so forth. 

Pulse Tach has two ways to overcome 
the problem. First, in general or light 
exercise use, it LIEN. your pulse every 
four beats. But after aay exercise (or if 
you have an irregular rhythm) Pulse Tach 
can also compute heartbeats over a longer 
span of time. In fact, Pulse Tach is accurate 
to je 


AUTOMATIC, ACCURATE 
HEART REPORT 
After Pulse Tach evaluates and processes 

your heartbeat, it shows your pulse rate on 
an extra large Liquid Crystal Display for 
easy reading indoors or out. 

here’s more. Press a button and an 
audio “beeper” lets you “listen” to your 
heartbeat. It’s like having a direct line to 
your heart. 


ALSO A CHRONOGRAPH 

Pulse Tach is more than just a way to 
count heartbeats. It also has an in- 
dependent quartz stop watch. Now you can 
time your exercise period, laps or anything 
else up to one hour. 

With Pulse Tach you know when you 
reach the heart rate at which exercise doe: 
the most good. The stop watch feature tells 
you precisely how long you're at this 
optimum level. Then combine both func- 
tions and compute cardiac recovery time — 
the most important measure of cardio- 
vascular fitness. The better your shape, the 
shorter your recovery time. 

_ See how your heart is affected by coffee, a 
Cigarette or a stressful day at the office. 
akes a great gift for a wife in aerobics or 


Pulse Tach Fingertip Heart Computer is 
just two inches long, weighs about an ounce 
yet it represents a major advance in 
personal electronics. 


your tennis partner. In fact, anyone who 
exercises will appreciate Pulse Tach. 


THE PRICE MAY BE THE 
BIGGEST NEWS 
_ Original cost of the Pulse Tach was quite 
high because quantities were limited to 
professional use. But just as pocket 
calculators and computers have dropped in 
price when made available to consumers, 
$0, too, it is with Pulse Tach. 
he Pulse Tach Fingertip Heart Com- 
puter is only $49.95 yet its solid-state 
micro-chip components give better ac- 
curacy and more features than bulky, old- 
fashioned pulse meters costing $100-$200. 


TRY IT FOR 30 DAYS 
Prove to yourself that the Pulse Tach 
Heart Computer is the smallest, most 
advanced pulse monitor on the market 
lay. i5 it for 30 days. If you're not 
satisfied for any reason, simply return it 
for a complete refund — including return 
postage. You're protected by a 90-day 
manufacturers warranty as well as 
Baystar's reputation for satisfied customers. 
our Pulse Tach will come complete with 
long-life watch batteries and a necklace- 
size lanyard to keep Pulse Tach handy when 
it's not on your finger. You'll also receive 
helpful instructions including information 
on your "target zone," cardiac recovery 
time and other exercise hints. 
HERE'S HOW TO ORDER 
To order simply send your check for 
$49.95 plus $2.45 shipping and handlin 
to Baystar at our address below. Credit car 
holders can speed their delivery by usin; 
our toll-free number. (Md. res. add EAS 
. Your heart is thumping. Is it a danger 
signal or not? Find out. Order a Pulse 
Tach Heart Computer today! 


CALL TOLL FREE 
Monday thru Friday 9am-5pm Eastern Time 


800-638-6170 
All other times call 800-257-7850 
Maryland residents call 363-4304. 


Baystar 


110 PAINTERS MILL ROAD DEPT. 72T 
OWINGS MILLS, MD 21117 (301) 363-4304 
©The Baystar Company 1983 
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Air Coil Construction 


Lightweight, . .Sensual. . Adjusts to your comfort. Gently, 
but firmly supports you with 100% air. Features air coil 


Please send me the following AIR COIL BED( 
construction with multiple controlled air chambers that hold Price ‘Shi 


fTT--------------------4 


(S): 


Salvage your 


scratched 
negatives 


your body evenly and independently. O Twin Size (A) $49.95 $6.95 
Turns any room into a guest room and it stores easily. The — |. O Double Size (B) $69.95 $695 
ideal portable bed for holiday and vacation visitors. C Queen Size (C) $79.95 $6.95 
Take it camping, use your boat, summer O King Size (0) $99.95 $6.95 
home, on a floor or in a and float on it! C Foot Pump (E) $14.95 $195 


Available in Twin, Doi een and King sizes. Inflates in Minois residents include 57, sales tax. 


minutes with most air pumps or cannister vacuum. (Portable, I rjCheck/M.O. Enclosed O MasterCard Any of us who've been taking photo- 
easy to use foot pump available — optional.) Made of sturdy CO Visa jh: 
20 gauge poly vinyl; cleans with soap and water. Repair kit graphs for a number of years find oc- 
and pump adapter included. Card No. Exp. Date casions when we want to dig out an 
Don't be mislead by imitations. Insist on the original Name á 
earthtone velveteen Air Coll Bed. old negative to make a fresh, new 
10 day Free Trial. If not satistied, return it within 10 days for } Address print. But often we find the negative 
retund. Order now! A À 
CREDIT CARD ORDERS Illinois Residents Call 2 x has been carelessly filed, and is 
CALL TOLL FREE 800-972-5858 IMMER scratched. 
00-621-5809 Signature. 


8 
24 HOURS A DAY, 7 DAYS A WEEK 


The Leisure Merchandise Group, Inc. 
400 South Edward Street, Mt. Prospect, IL 60056 
Copyright 1983 


A GOOD WARRANTY 
IS A JOY FOREVER. 


Until you have to use it. 


A good warranty is the mark of a superior 
manufacturer, or the last refuge of ascoundrel. 
When somebody sells warranty instead of 
product, he knows something you don't. 

Less than one-half of one-percent of 
AquaBug's income is spent on warranty; 
which says more about our quality than it 
does about our warranty. The manufacturer 
who gives a warranty and spends a lot of 
money performing that warranty is an 
honest man...and a lousy manufacturer. The 
best warranty in the world is no damn good if 
you have to use it all the time. 

The foregoing is excerpted from "The Book 
of Bugs”, AquaBugs intimidating and 
somewhat hostile new catalog, which is free 
for the asking. Send for it NOW, before the 
lawsuits start. 


AQUABUG INTERNATIONAL, INC: 


100 Merrick Rd., Rockville Centre, NY 11570, (516) 536-8217 


Name 


Address 


State Zip 


The Leisure Merchandise Group, Inc., Dept. B063 
400 South Edward Street, Mt. Prospect, IL 60056 


OUTBOARDS 


GENERATORS 


You can make a print without the 
scratch marks if you put a drop of 
clear linseed oil on both sides of the 
negative and sandwich it tightly be- 
tween glass plates, as shown above. 

Before refiling, clean the negative 
with artist’s rectified turpentine or 
paint thinner. 

I needed a new print of a battered 
negative to give to a visiting friend 
whose beach antics I'd shot years ago. 
My first try got me the streaked and 
spotted print below, at left. But the oil 
trick worked so well I was then able to 
make the print at right-and my 
friend flipped!—Louis Hochman 


HERE IS THE J&A TWIST DRILL SHARPENER ... UNEQUALED 
S A VE | BY OTHER ATTACHMENTS, REGARDLESS OF BRAND OR COST 
e * UNEQUALED in capacity; simplicity and accuracy! 


COMPUTERS ° VIDEO GAMES 
ORDER TOLL FREE 800 - 854-6654 * SHARPENS drills from v5?" to 2" diameter!! 


* SHARPENS a 1" drill in less than 25 seconds!!! 


you to join the satisfied customers 
DERES AN ERANPEE SS © ACCURACY is GUARANTEED to equal new drills! 


CMT VIDEO GAMES Due to world's only DUAL BED CONCEPT!!! 


© ATTACHES to grinder's tool rest in seconds — Uses 
S oW $1 a7 the wheel’s face for faster, safer grinding action!! 


INTELLIVISION tt 


ow" $369" Cartridges J&A MACHINERY 3136 Federal Av El Paso, Texas 79930 


Video game cartridges for Atari 


‘ATARI 900 40K 439" Inelidsion and Colecovision up Detailed literature is available 
PUBLIC NOTICE! 


ATARI 1200XL with 64K ....099" — p 25% If! Wate for 
MUST LIQUIDATE Finder's Fee Paid For 


IRANUN AGE LM PRINTERS 
AT A BIG PRICE REDUCTION! iquidation Inventories! 


(915) 565-2868 


N, STAR GEMINI 
authorized liquidators of consumer 


for prices OKIDATA C TON, NEG. in cot 
1 HP. Heavy-Duty Contractors’ Foo 


MONITORS sees im sin Pigs 
10” TABLE SAW rome reessuon, Pam iunge Ordr ean. 
A Serie! Deco un 
ipto and o 


AMDEK 300 12" Groen NEW! TRANSTAR 7 
$. COLOR PRINTER 
Only $529% 
Hf you know of any company with 
inventories that must be. 
for cash, phone us Toll 


" CATALOG 


‘Our 1983 Catalog is full of merchandise at incredible prices. There a 
plenty of pictures, informative descriptions and 
you in choosing thej 

right merchandise for your application 


SEND $1 00 geg 


FIRST ORDER 


Te place orders call ol Iroa. For more intormation 

Send check or money or 

for shipping. Calforia residents ada 6% sal 
Member Chamber of Commerce 


E NATIONAL 


COMPUTER PRODUCTS 
8338 Center Drive La Mesa, CA 92041-3791 


For rip-sawing, cross- 
cutting, dado cuts, 
rabbet cuts, box joints, 
miter cuts. For rough 
construction and finely 
crafted cabinet work. 


Here's a big, heavy-duty 


MICROWAVE 
ANTENNA 
24 HOURS A DAY of 
SPECIAL T.V. PROGRAMS 
90 MILE RECEIVER* 


* Built to Commercial Standard 
* Easy Installation 

PMR 28 is the most powertul television- 
microwave receiver in the industry today! 


Sui projects at home or for 
| use on the 


gl 
P hiekat 30" or2 4 
at 45^. 
eswitha 110/220V 
capacitor start, thermi 
‘cuts. Also a locking ected motor, a 7' 
device that helps prevent : le and a finely c. 
movement of rip fence. 4 brated rip fence. 


iter gauge has individually ad 
atl index stops 


Made for pro- | Indexing TED Compare At 
fessional use! Now adn 


liquidation priced for any home handyman! $599.00 
9 Sturdy see-thru blade guard. @Pivoting motor mounting for | OUT THEY GO AT ONLY:| 
ickback safety feature. easy assembly or removalofthe OUT THEY GO AT ON 

Machine-ground, cast-iron work _ drive belt. 
table measures 20%" x 27". C Protective plastic guard for 
9 Two 10" x 24" heavy-gauge drive pulley on motor. 

steel extension wings. € ON/OFF switch is designed for 
€ Rip fence can be used on either ittachment of padlock to lock it 

le for cuts up to FF ion when not in use. 

ide rail is calibra- measures 22%" x 16%". 
e reca height: 42" 


Calibrated rip fence for 


6 MO. Warranty 
2.1 to 2.6 GHz 

High gain of 62db 
Includes— 

60 ft. of coaxial cable, 
adapters, power 
supply tuner, and 
instructions. 


In a few short minutes, you could be 
receiving the best entertainment on 
television today. 


wet, $199.00 
(Reg. $360.00) . 


subject to a 15% restocking charge. 
* With additional $39.95 Booster. 


Call Toll-FREE to order (24 hours) 
800-854-0561(x 857) 


Dept. F-5-1009 
'apolis, Minnesota 55426 


298.00 each. I will pay shipping 
delivery. (Allow 4-5 weeks for delivery 
j 


© Capacitor-start, induction-run 3450 rpm 
1-hp. motor with thermal protection. 110V 
/12 amps AC. 220V/6 amps AC. 


mSS] E] 


tax. 
VISA C MasterCard* C Am. Exp. ODin« 


Credit ear customer can order by 
in Caitornia, eat 800-432-7257 (x 857) phone. 2 ay. 7 daysa week, | Xi 
(For Authorized TV Reception Ony) Toll-Free: 1-800-328-0609 | PLEASE PRINT CLEARLY 
Wong signa or i no anew, a Ness 
For detailed information and dealer inquiries erheben = 


213-967-1006 Mines cul 1800-7425685 


MC/Visa/Checks/Money Orders 
CARTERS T.V. ACCESSORIES 


P. O. Box 3256-D 
Covina, CA. 91722 


fags So — — — ——— — MÀ 
Rural Route Customer: It truck carriers do not normaly deliver to your 

include a note with this order stating town address of nearest 
| see tand ov ene sores stirs ore ont 


T AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 


YZATA BLVD. € MINNEAPOLIS. MN 55426 
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Shoppers’ Showcase 


A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 
venience of mail order shopping. Please order directly 


Buy Factory Direct and Save m 

. ctory 

Thousands In Use e Free "-— 

* Easy Homeowner Installation 

* Immediate Shipment by UPS or PP 

HELPMATE Equipment Co. Dept. PS83, Baroda, MI 49101 


SWISS ARMY TYPE KNIFE 


All purpose wonder knif 
handle. Sturdy survi 
With 12 Stainless Steet 
Blades. per- 
fect for fish- 


Westbury Sales P.O. Box 434, 373 Maple Ave. 
Westbury, N.Y. 11590. Dept. E-6-PS 


N allows you to.operate three ONLY 
Phase motors B3 thru 7H horsepower from 220 ANO 
le phase po: tugged — heavy 
patented unit built to give many years of 69 
D erviee, Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


TOOL Our 152 page catalog 
contains everything from 


screwdrivers to milling machines, at low prices. 
Order a catalog for $3.50, and we'll refund $4 


when you order. MASTERCARD/VISA 


imparts CALL TOLL-FREE (800) 325-9043 


9330 MANCHESTER — ST. LOUIS. MO 63119 
Do It Yourself 


Build your attractive, energy-efficient dome using 
our complete. fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy. 
duty, easy-to-use connector system, and cut your 
‘own lumber. Catalog, $5 
Timberline Geodesics, Inc. - Pé 
2015 Blake, Berkeley, CA 94704 

1415] 849-4481 


TRUMARK* 
25 YO RANGE! - 
tueoricina, ID dn. 

New Handle Holds Ammo v ei 
| tans on oto atc. 


F5-1 COMPACT FOLDING SLINGSHOT WITH WRIST. BRACE $8.00 
RR-1 REPLACEMENT BANDS & LEATHER POUCH $200 
SASO 140 ROUNDS 1/2" DIA. AMMO. ONLY USA $200 

$2.00 


NO COD /FOR AIR POST. FOREIGN ORDERS ADO PER ITEM 
TRUMARK SLINGSHOTS : P.O. BOX 1517 $ , BOULDER, 


1. Coll 1-800-841-8674 for literature and 
prices. 


Study literature and price sheet to 
determine that aluminum columns are less 
expensive and easier to obtain than wood 
columns. 


Sell spouse on all advantages of aluminum 
columns. 


Call factory at same toll-free number and 
place order for columns to be shipped 
immediately from stock of 50,000. Use 
credit cord or mail check. 


5. Schedule Saturday morning do-it-yourself 
project. 

6 Columns will arrive in approximately 10 
days. 

7. Arrange for moral support, 2 soft drinks, 
1 can elbow grease, hammer, saw, level, 
and jack. 

8. Follow directions and install columns on 


Saturday morning, eat lunch, then play 
golf with friends. 


Hulse d 
Phone 800/841-8674 toll-free 
Moultrie, GA 31768 
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OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED 
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS! 


5", 6", 8", 10", 1 
15", 18", 24" 
diameters. 
SQUARE— 

x6", B"xB", 
r & I2 x2". 
SMART 

FLUTED DESIGN 
complete with standard 
cap and base... 
ADDITIONAL CAPS 
AVAILABLE— Scamozzi, 
Corinthian and split cap 
| and base... PERMANENT, 
'ROUBLE-FREE-will not rot, 
warp or split. Replace your 
old wood columns with 
aluminum... LIGHTWEIGHT, 
EASY TO INSTALL—cut down 
labor costs, material costs and 
handling time... BAKED-ON 
FINISH—oven baked columns 
completely finished for home 
remodeling when quick 
installation is required... 
HOMES perfect for porches, 
entrances, colonnades — a new 
idea in interior decorating. 


axa", 6 
10x 


from the advertiser. For advertising rates for this section, 
write Clare Cain, 
Avenue, New York, N.Y. 10017. 


Popular Science, 380 Madison 


Be an ELECTRICIAN put gem 


level job as an electrician. No previous experience needed. FREE FACT: 
E Approved for Veterans. Ext, 420 


CALL TOLL-FREE 1-800-228-2028 dept. Pcosst 


E Nebraska cal (402)571-4800) CALL ANYTIME-24 Hours a day 1 


V4 HP, 1725-RPM, 115-V. AC MOTOR 
NORMAL RETAIL OVER $60.00 


@ $19.95 ist 


© ITEM 10-996 - - Perfect for o 
wide variety of moderate torque 
applications os fons, blowers, 


diometer 1/2' 
* Split phose l. duty. 
Reversible by electrical connection 
thermal protection, NEMA 48, 
frome cradle mount. 9" x 6” x 
5-1/2", Shpg. wt. 18 lbs. 


SURPLUS CENTER MSO 52475-3580) 


110 VOLT A.C. GENERATORS 
‘Special price while they last. Up to 50% off, 60 cycles, 3000 
watts, Wt. 27 pounds, 5" x 10", fanbelt driven from car or 
pickup. Operates T.V. all power tools. Over 18,000 in ser- 
vice. Guaranteed 6 months, $8600. Special Price Now 
$99.00, add $9.50 for postage and handling per unit. Send 
lor our free catalog. This is our 33rd year 


VIRDEN PERMA-BILT COMPANY, 
P.O. Box 7160PS, 2821 2821 Maya Avo. An Amaril, Texas 79109 


PRINT YOUR OWN ; 


Cards. stationery; envelopes: 
Advertising: labels, tickets. QSL 
cards, announcements: greeting. 
sympathy, prayer cards: tags. 
etc Save money. 

Own a Printing Business. 

We supply everything direct. 
from factory. Easy instructions 
Also raised printing like engraving 
Have home shop. Add to income 
Send $1 00 for catalog 


Kelsey Presses, Dept 83-CF. Menden. CT 06450 
INSTALLERS 
Earn electricians wages 
installing safe, energy 
saving-Low Voltage, gas 
light conversion kits. 12 
million nation-wide to 
Convert. 
Convert-A-Lamp, Inc. 
7818 Trentway, 
Houston, Tx 77040 
713-462-6508 
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SHINGLE 
for the 
LAST TIME! 


Embossed aluminum shingles - 4 popular colors. 


Tested and approved for UL Class B fire rating, 
HUD/FHA. and 120 m,p.h, hurricane-t 
Approved for minimum pitch 2° 


roe winds 
to 12", 46 Ibs. per 
Square, Energy efficient, Quiet when “it rainse 50 
Year, limited transferable warranty. Ideal lor new 
homes. rerooling, churches & geodesic domes, 
DO-IT-YOURSELF!! Buy Factory-Direct. $85.00 per 
Square, plus color-matched nails and valley/fiashing, 
For a shingle sample, 10-page installation booklet, 
and compl information, send 00 [includes 

postage], 
REINKE SHAKES, 
P.O, Box 88 - 


INC. Dept Psess 
Hebron. Nebraska 68370 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 


Here’s What My MONEY: 
MAKING Plan Will Do For 


You! .. 


How To Start Making Money Immedi: ' 

If you need to make $3,000 to $4,000 in short 
order, | will show you how to put into action a 
Money-Making Plan that has earned me $4,000 
in one day. 

If your needs are greater than that, | will show 
you how to run a weekend project that can make 
as much as $17,000 in three days. ' 


Choose any one of my 10 different Money- 
Making plans and Bank as much as: 
$4,000. Any Tuesday Night 
$17,000. „Any Weekend, or 
$750,000.. in Any Ten Month Period. 


In some cases you can make money the 

following night you receive it. You can start plan 
“three” on page 41 in the morning and have 
spendable cash (up to $4,000) in your hands that 
very evening. 
The Best Part Is, You Don't Have To Be A Genius 
To Start One! And You Don't Have To Leave 
Your Present Employment, Most Can Be Started 
Right From Your Own Home! 

One week from now my Money-Making Plans 
will be in your hands and you can start banking 
Big Money each and every week. 

Money-Making Plans for the NO—RISK Pru- 
dent Individual, To The DAZZLING—NO FEAR— 
Entrepreneur. 

I am NOT talking Mail-Order Envelope Stuft- 
ing or Home Party Plans. These plans are full- 
blown money-makers that will show you how to 
make big money. NO Telephone Selling! 

NO Door to Door Selling! 

1 am talking the potential to earn up to $51,000 
in the first thirty days — $102,000 In Sixty Days 
— $153,000 In Ninety Days. 

Try One Of My Weekend or Overnight Money- 
Making Plans. | Guarantee You Won't Be Disap- 
pointed Or | Will Buy Them Back From You. 

Here's something you may not have read 
before. You are a natural for my type of money- 
making projects, if you subscribe to or are just 
reading this publication for the first time, you 
probably will work out better using my money- 
making plans than the average American 
worker. Believe me, the Creative Thinker Types 
— like yourself always succeed faster. All you 
need is a specific Road-Map to follow and a lit- 
tle shove to get started. 

But remember, before we go on ..... 

It's OK To Be Skeptical 

| realize you may skeptical at this point and 
you have a perfect right to be. | know in the past, 
| have purchased opportunity books and have 
found that while some have good ideas— and 
sincere workable plans, others are not worth the 
paper they are printed on. 
| Don't Operate That Way! 

| have spent over $14,000 in assuring that the 
content, research, and printing quality is the 
best money can buy. 

In doing so, | have written out a course of in- 
struction that will provide you with all the tools 
you'll need to implement each Money-Making 
plan, going so far as to hire a professional 
typesetter and artist to typeset the entire book 
and to insert and draw over 35 pictures and il- 
lustrations. Making doubly sure to provide you 
with the finest "Money-Making Instruction 
Book" on the market; close to 200 pages. 

Let Me Further Assure You By Saying: 

Your order receives “Immediate Attention” 
when it comes across my desk and is shipped 
out that very same day. 

Money-Making Plans You Can Start The 
Moment My Instruction Manual Arrives. 


‘On page seven | will give you the knowhow 

to start plan "two." Earn up to $70,000 in 

thirty days, buy yourself a new Mercedes for 
cash, and have $30,000 left over! 


The exclusive plan on page 127 will give you 
the inside secret used to bank $51,000 in three 
weekends. Use the plan, and put $40,000 down 
on the home of your dreams and have $11,000 
left over for furniture! 


| discovered years ago starting a venture and 
starting a profitable venture are two different 
principles at work. The problem in the U.S. today 
is the tendency to play it safe—get stuck in a 
meaningless job—never strike out on your own 
and eventually wind up flat broke. 

Americans are finally beginning to realize that 
"NO-Risk Businesses" are the riskiest of all. No 
time in modern memory have events been so 
frustrating. Highly regarded old-line businesses 
have been going belly up with depressing 
regularity, millions of people are unemployed, 
and whole families are being forced out of their 
homes. Yet there are still so-called friends that 
will tell you —NOT to start a new venture—NOT 
to begin to carve out your own destiny. What is 
the meaning behind their madness? 

Or, Most Importantly, what will they be earn- 
ing next year or the year after? $100 a week? 
Or $17,000 a week? 

What will they be driving, an old chevy? 

Or a new Cadillac? 

What will they be living in, a rented house? 
Or a $500,000 home with a swimming pool? 

This is the age of: 

Do It Yourself MONEY-MAKING. 

Do It Yourself People Are Making A Killing! 

Some people in the coming months will score 
Big. Others will still be following the same, 
out of work, drummer. 

1 am not saying this to brag, but | would like to 
make this special point. | have found an easy 
way to earn a large income, and | would like to 
share the secret with you. 

Fourteen months ago | put one of my new 
money-making plans into operation, and so far 
have deposited $1 Million Dollars in my bank. My 
business financial statement and CPA will verify this. 

Last month alone | deposited $71,264.03 and | 
could have easily made $4,000 more if | hadn't 
taken a few days off. 

Bank Deposits for the past 14 months: 
October .. s $127 684.46 
November . -$102,128.80 
December . 
January . 
February . 
March ...... 
April 
May 
June 
July 
August 
Septem! 
October 


These money-making plans are making this kind 
of money consistently and often. 

If you or your family require a large injection 
of cash! | will show you the ultimate plan for ear- 
ning $20,000 — $30,000 — or even $100,000 that 
makes normal business practices a thing of the 
past. 

Believe me, | know, there's nothing more 
frustrating than having nowhere to turn when 
times get tough. 

1 can help you replace that feeling of frustra- 
tion and helplessness with a feeling of ac- 
complishment that only comes with enjoyable 
adventures and hard cash. 

While you're looking out after your family's 
day-to-day needs | will take you into the world of 
creative money-making. I will give you the know- 
how and knowledge to earn up to $17,000 in one 
weekend. 

If you need a fast, efficient, way to make 
money immediately, | will show you how a man 
from the East Coast is consistently earning 
$2,400 to $4,000 dollars every Tuesday night. 
Secrets ... Revealed For The First Time. 


| have taken hundreds of secrets, and dozens 
of different money-making techniques and writ- 
ten them out in my course of instruction. They 
all are capable of producing large profits 
without overworking yourself along the way. At 
the very least, they can place you in a profitable 
new venture without any special training. 
In addition, you discover that... 
These money-making plans are not com- 
plicated! There is No Telephone or Door To Door 
Selling! They don't require good economic 
times! They are all different and unique. And 
best of all, men or women, from any part of the 
U.S., can use my techniques and begin earning 
as much as $17,000 in any given weekend. 


If you need to to earn big money quickly give 
one of my plans a try next week. You will be sur- 
prised how fast and efficient they work. 

Today, after living most of my life trying to 
make ends meet. | own two homes valued at 
$450,000, two new luxury automobiles $40,000 
and an income of over $70,000 a month. 

To repeat myself. 
The Plans are all legal, easy to understand and 
downright the "most enjoyable," "most in- 
teresting,” and “most profitable" way to earn a 
living. 

Don't you owe it to yourself and your family, 
to at least take a look at my New Money-Making 
Plans? 

Pick up your pen right now and order your 
copy of my New Money-Making Book. The Total 
price is $10. Fill out and clip the coupon below, 
and mail it along with your check or money- 
order for $10. 

Postdate your check for 30 days, if you like. 

I'll hold your check or money order for thirty 
days while you are looking over my Money- 
Making Instruction Book. If you decide not to 
keep it, mail the materials back and | will send 
your $10 dollars back to you, the same day, 
Uncashed, exactly the way | received it. 

lll even give you extra time, if you need it! 

If you need more time to read, investigate, or 
put any of my plans into operation, or you have 
any additional questions, just call my office at 
703-450-4374 and I'll hold your check for another 
30 days, before cashing it. 


Take a few minutes and think about what my 
money-making plans can do for you. Remember 
the amount of money I've told you | made with 
these plans is documented and can be backed 
up with bank records and financial statements 
from my Certified Public Accountants: 

Hester, Roth & Callaway. Vienna, Virginia 


For Immediate Delivery Please Order Today! 
I have printed only a limited amount of First 
Edition Copies. 

This offer also carries a full One-Year Money- 
Back Guarantee. 


© Daniel A. Crandall 1983 
Daniel A. Crandall 
100 Glenn Drive 
P.O. Box 139, Dept. MS-61 
Sterling, Virginia 22170 


Ok Dan. Ten Dollars is a small price to pay if I 
can make the big dollars you are talking about. 
Send me my copy of your money-making plans 
titled, The Crandall Secret, only with the 
understanding that you will not deposit my 
check or money-order for 30 days after your 
book is mailed to me. If | am not satisfied, for 
any reason, | simply return the materials and 
you will return my check or money order Un- 
cashed. On that basis here is my ten dollars. 


Name 
Address. 
City. 
State Zip 

All orders are mailed the same d: 


received. 


ony FOB. Broomall 
For 3'6" diam. Other diams. from 4' to 7' at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'12" to 9'6 


Now! 
Showroom & 
Warehouse 
locations in: 
Pomona, CA 
(714) 598-5766 
Sarasota, FL 
(813) 923-1479 


Houston, TX 
(713) 789-0648 


© The Iron Shop 1977, 82 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of pr e and quality of mate- 
rials and workmanst We believe it! 

CALL OR WRITE FOR FREE BROCHURI 

To: The Iron Shop, Depr. MIS Box | 

| Broome Pa 19008 Our Tel: (215) 544-7100, | 


| Nome 


| Street 


THE TRON SHOP 


MANUFACTURERS 


BEAUTIFUL. 
WAY TO 
MAKE 


LEARN UPHOLSTERY AT HOME . . . restore old chairs, 
‘sofas to like-new condition! A clean, enjoyable way to put spare 
hours to profitable use. Old cast-offs picked up for dollars, worth 
hundreds when reupholste Fascinating home study course in- 
Cludes tools, kits, supplies. Earn as you learn — start your own 
business! SEND FOR OUR FREE BOOK TODAY! GET A BIG 
| ILLUSTRATED 24 PAGE BOOK ON UPHOLSTERY and the 
upholstery business and a sample lesson showing 
how the fabulously successful. Fa ped is taught. 
It costs you nothing to infe 
there's no obligation. No sal ed will cal 

SEND FOR OUR FREE BOOK TODAY! 


Modern Upholstery Institute, 
o Buiding, Kansas City. 


MODERN UPHOLSTERY INSTITUTE [| 
Jeot51 Field Building, Kansas City, Mo. 64111 H 
wl 

[| 

i 

—— € € mm um m m n m n 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


— 320 | POPLILAR SCIENCE 


NOW AVAILABLE: 
FREE 
81/TS1000 CATALOG 


New from Gladstone 
Electronics! Our ZX81/ 
TS1000 catalog will 
take you where no one. 
has dared go before ! 
You will view the. 


2x81 & T/S 1000 CATALOG 


available to get the 
‘most from your 
personal computer. 
This exciting new 34 
page color catalog lists 
arcade, fantasy and 
family games, business 


[Use the convenient coupon 
below and send for your FREE 
catalog TODAY! 


use with ZX81/TS1000 
Home Computer! 


Call toll free 1-800-833-8400 
N.Y. (716) 874-5510 
In Canada call toll free 1-800-268-3640 


(GLADSTONE ™™ 


Please rush me this exciting new ZX81/TS1000 catalog. 


| 
Name 


| Address 


| City - State 
Mail to: 


1585 Kenmore Ave., Buffalo, N.Y. 14217 


Zip 


Build this beautiful 
Dome Home 
by yourself! 


Enjoy super vralfoniabie payment 
and low energy bills 


Save up to 60% on building costs and up to50% on 
utilities. Beautiful Monterey Domes geodesic home 
ely energy-efficient, unbelievably 
int, and easy to assemble. 
necessary. Our unique, 
m makes home construction 


io s 
pa nted building 8) 
for the novice. 
Monterey Domes pre-cut, color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq. ft. 
Send for our exciting color Catalog & Plans Book — 
‘over 90 fact-filled pages of beautiful affordable 
homes. 
Write today! Monterey Domes, inc., 1760 Chicago 
Dept. AR Riverside, Calif se 
-m — mu ee 
E Rush me your 90 pege CATALOG & PLANS 
BOOK. Enclosed Is $8.00, postage Included. 
C) Also send your ASSEMBLY MANUAL for an ad- I 
ditional $5.00. I 


NAME 
n S e 
CITY.STATEZIP. nenanem [| 


Mail To: MONTEREY DOMES, INC. 
1760 Chicago, Dept. ARS 
Riverside, Cali. 92517 MONTEREY DOMES. 


Train at home for 
one of these 24 
career opportunities 


Free facts about 5 


al 
Diplomas and Associate Degrees 
Now at home in your spare 
time, without any previous 
experience, you can train for a 
money-making career...even 
pet an associate degree. Send 

free career facts about the 
exciting career program that 
interests you most. You will 


receive color brochure and information on 
employment opportunities in the field you 
choose. Mail coupon today and see how easy itis 
to train at home for a great new career or 
nt on your present job. 
SEND FOR FREE F/ FACTS! 


Intemational Co ince Schools | 
SaB) Dept. PCS53, Scranton, PA 18515 


Please send me free facts, color brochure and full | 
li information how | can study at home for the career | 
have chosen. | understand | am under no obligation l 
l and no salesman will call. CHECK ONE BOX ONI l 
eens | 
D Survenng & Mapping 


Baroi 
8 Mie 
[s] Sone Programming 
Diesel Mechanics 


E Motorene 
ü Tw Ehoromnt 
These course ara fired by ICS and North American Correspondence 


[m NAME 
| sooness 
| crvsterece 


e=. 


One Man 
Portable Sawmil 


- 


| 
| 
| 
| 
iem, | 
PEL. 
| 
| 
| 
| 
| 
Li 


Cuts 30% more lumber from up to 30" Dia. x 
16¥2' logs. Safe bandsaw carriage for smoother 
more accurate lumber. Ready to operate. 


Wood Carving Duplicator 
Accurate, simple, 
1 to 1 wood duplicator 
3 models available, 
easy to operate. 


Bandsaw 
Large 24.5" throat, 9" vertical 
Cut tilt table, wood and metal 
cutting, rugged construction, 
affordable. 


Save — Buy Direct 
Dupli-Carver (317) 243.7565 | 
4004 West 10th St. Dept. 1402 
[ Indianapolis, IN 46222 


C) Enclosed Is $1.00 for 32 page catalog 
| andintormation on 30-Day Free Trial 


Name 
Address 
Lov IL —— Su Lee 


Ready-To-Run Software 


[Logical Reasoning 
Gridiron | este 
lOffense/Defense: 
| 


Tha Giompuiar Book Gid’ 


“The ONLY Book Club for micro users” 


Play games . . . develop new programming skills 
. . . organize your finances . . . earn extra income 


. . even build your own microcomputer! | 


(Counts as 2 books) (Counts as 2 books) 
HAVE IT ALL FOR ONLY $2.95 | istic nimus 


Models I or II List $29.95 Models I or III List $19.95 
Select any 5 books (values to $94.80) Mnt HUM S88 No. 7509. Tape for TS- 


1000, ZX81 List $14.95 


for only $2.95 when you join! 


Sus] SS 


1513 
List $16.95 List $19.95 


maar. - 
SELL E CHANCE MAKING 


m IBM PC mocno d | MONEY MEM Sa 
Era MICROCOMPUTER 


1195 
List $13.95 


INVENTORY 
MANAGEMENT 
FOR 


ja d 
m 


1045 1485 1055 1276 
List $16.95 List $13.95 List $21.95 List $10.95 List $15.95 


1228 1160 
List $14.95 List $13.95 List $22.95 


O rig onputar Book Gur | 


Blue Ridge Summit, PA 17214 


Please accept my membership in The Computer Book Club? 
and send the 5 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 

1045 1055 1108 1160 1195 1205 1228 1251 

1276 1277 1295 1330 1391 1396 1422 1423 

1455 1480 1485 1496 1506 1513 1521 
1526 7113 7114 7122 7123 7503 


7 very good reasons to try 
The, Computer Book Club® 


Blue Ridge Summit, PA 17214 
* Reduced Member Prices. Save 20% to 75 % on books sure 
to increase your computer know-how 
* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 
* Club News Bulletins. All about current selections—mains, 
alternates, extras—plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
* “Automatic Order.” Do nothing, and the Main selection 
will be shipped automatically! But . . . if you want an Alter- 
nate Selection—or no books at all —we'll follow the instruc- 
tions you give on the reply form provided with every News 


Bulletin Name Phone 
* Continuing Benefits. Get a Dividend Certificate with every Address 

book purchased after fulfilling membership obligation, and City 

qualify for discounts on many other volumes B 
* Extra Bonuses. Take advantage of added-value promo- State Zip 


tions, plus special discounts; on software, games, and more 
* Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 


Valid for new members only. (Orders outside U.S. or Canada must be prepaid in 
International Money Orders in U.S. dollars. Canada must remit in U.S. dollars.) 
This order subject to acceptance by The Computer Book Club® Pas 


NOW! Get in on the PROFITS in 


TaN 
Work part time, ful Ji 
right at hor > KA 
you every 


No doubt about .as a small engine 
pro, you can cash in on the huge de- 
mand for qualified men in one of 
America's fastest growing industries 
You'll be able to command top hourly rates 
of from $10.00 to $15.00 per hour — and X 
that's just for labor. 
Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


AI YOURS TO KEEP s.o Me exe Got” 

NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous "learn-by-doing 
method you E practical ‘hands-on’ experience. 


iy own buses 1n 
rta Wo Obiter ana mat o Sema w 


"unii GREAT OUTDOOR FUN. «m 
SEARCH ELECTRONICALLY FOR ... gold, silver 
coins and relics with White’ LA Electronics mineral/ 
metal detect itself. U.S. Patented. 
For your n 

and roo catalog. 

SQCALLTOLL FREE 

1-800-! 547- 6911 


ASe 75 Pepe Catalog. ded on 320.00 


NEWPORT ENTERPRISES INC. Dept. PS 
2313 W. Burbank Bivd., Burbank, Calif. 91506 


> GRAPHULATOR" 
RIKING ADVANCE IN CALCULATORS ! 


students and for technical 
drawings res 


THE IDEA FACTORY ion 150 


6531 DYKES WAY DALLAS, TX 75230 


Marine Surplus Sale! 


NOTICE! 


(all in original casings) 


MARINE HEAVY-DUTY 
TRUCK, BOAT & AIRCRAFT 


TARPAULINS 


to be offered to the public 


Yes, the Marine Surplus Depot an- 
nounces it will accept orders for Ma- 
rine Heavy-Duty Tarpaulins. Each of 
these ‘Lifetime Tarps,’ (all still in origi- 
nal casings), are constructed of high- 
density 1000D polyethylene weave 25 
per sq. in., waterproof, mildewproof, 
rotproof fabric—the same thick, 
‘strong as steel’ specifications re- 
quired to withstand heavy-duty action 
in ocean storms, jungle downpours, 
blazing tropic heat or even 100-below 
zero cold of high-altitude flights. Each 
is designed to withstand water pres- 
sure of over 1000 Ibs. per sq. in — 
and raging tornado-force winds of 


250 m.p.h. (a force greater than any 
maritime vessel is ever exposed to). 
Each of these marine life-time tarps 
also features double stitched hems, 
reinforced triangular corners, rust- 
proof grommets every 3 ft., nylon 
naval rope, and are so watertight they 
are hurricane-proof! 

Recommended for all sorts of heavy- 
duty civilian uses; for yachts and sail 
boats, for cars and trucks, for farm 
equipment or outdoor furniture, 
pools, plus all bulk stored materials 
exposed to the elements. GUARAN- 
TEED FOR LIFE or free replacement at 
any time. ORDER TODAY! 


**** SIZES AVAILABLE FOR THIS RELEASE * * * * 


[7] 20 x 30. 
WOK HTK KKK KKK KKK KKK KK KKK 


IMPORTANT: INDICATE QUANTITY 
OF EACH SIZE TARP DESIRED AND 
ENCLOSE THIS NOTICE WITH YOUR 
REMITTANCE. 

(PLUS the following freight and cas- 
ing charges: $5 for each 12 x 16, 
12 x 25, or 20 x 20 tarp; $6 for 
each 20 x 30 tarp; $7.50 for each 
20 x 40, or 25 x 45 tarp; $15 for 
each 30 x 60 tarp). Purchase price 
refunded in full if not completely 
satisfied upon receipt of your Ma- 


[20 x 40.. .$61 


* 
* 
* 
* 
* 
* 
* 
* 


rine Lifetime Tarps. LIMIT: 10 (ten) 
tarps per address, no exceptions. 
Send appropriate sum together with 
name and address or should you 
wish to charge your order on VISA 
or MASTERCARD, give credit card 
name, number and expiration date. 
To avoid disappointment or future 
regret, you must place your order 
immediately. Enclose this original 
notice with quantities indicated 
above. ACT NOW! 


MARINE SURPLUS DEPOT DEPT. LTNS-2 


Box 9800, Port Washington, NY 11050 


For your home and garden . . . WATER! 
WATER! 
WATER! 


Get all the pure, fresh wate 
you'll ever need— 
with a Hydra-Drill. 


Call me today. 


LET ME TELL YOU... 
* How to drill a Hydra-Dril 
well in your backyard. 

* How to find the most 
water on your property. 

* How to heat and cool 
your home with a 
Hydra-Drill well. 


CALL 
TOLL 
FREE 
1-800-633-8774 
( (Ask for Roy Allen) ) 
Regular Business Hour 


8:00 a.m.—5:00 p.m., CST 
Monday thru Friday 


8:00 a.m.—2:00 p.m., CST 
Saturday 


Or mail coupon today! 


r ee — ee 
[ 
I 


eepRock 
25 Anderson Road * 4 


Opelika, Alabama 36802 


Please send me free information. 


Print Name 


Planer Molder Saw 
power TOOLS 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. « . You can own this power tool for only $50 down. 
; SEND FOR 
30-Day FREE Trial! excitine Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON  FOLEY-BELSAW CO. 


90248 FIELD BLOG. 
641 


Foley-Belsaw Co. 

90248 Field Bldg. 

Kansas City, Mo. 64111 
Please send me complete facts about 
PLANER- MOLDER — SAW and 
details about 30-day trial offer. 


10-DAY FREE TRIAL COUPON 

POPULAR SCIENCE BOOKS, 

Box 2018, Latham, N.Y. 12111 

Please rush copy(ies) of THE HOME CABINET- 

MAKER (No.0153) fo me 

— | enclose $27.95, plus $2.35 to cover delivery and 
handling charges, for each copy ordered 

— Bill me later for $27.95, plus $2.35 to cover delivery 
and handling charges, for each copy ordered. 

(Res. of AZ, CA. CO, FL, GA, IL, MI, NY, OH. PA, SC, VÀ, VT. WI add sales tax) 


more with this 
Popular Science 


pro guide to 
cabinetmaking. 


$2 95 j 
Just Send for your copy today! 


THE HOME CABINETMAKER by Monte Burch 


This masterfu book is both a complete reference for 
experienced craftsmen and a how-to book for beginning 


‘woodworkers. Broad in scope, yet detailed and thorough, the 
book explains step-by-step how to build furniture and custom 
cabinets. 


You learn woodworking techniques. how to cut Joints 
with hand and power tools. Case construction. leg and frame 
construction (including turning legs on a lathe). How to build 
cabinet doors, drawers and shelves. You learn veneering and 
marquetry techniques. 

And you get projects! The book gives you scaled plans. 
materials lists and step-by-step how-to for eight furniture- 
building projects including a French Provincial Dresser. 
Mediterranean-Style Bedside Table, Harvest Table, Drop-Lid 
Desk, Heritage Cradie, Trestle Desk. and more. You also learn 
how to build and install kitchen cabinets and vanity cabinets. 

Virtually everything you need to know about woodwork: 
Ing and cabinetmaking is in this huge (560 pages) book And 
itS all illustrated with over 1,000 photographs. drawings. 


scaled plans, expioded views and tables. 

Take advantage of this 10-day free trial offer right away 
— mail the above coupon today. 
POPULAR SCIENCE BOOKS, Box 2018, Latham. N.Y 12111 


MAKE CLOCKS 


WITH BATTERY QUARTZ MOVEMENTS 


FOR FUN & PROFIT! 
KLOCKIT OFFERS WHOLESALE 
PRICES FOR MOVEMENTS, DIALS 

AND ACCESSORIES. 


CALL TODAY 


FOR NEW CATALOG 


(414) 248-1150 


DEPT. PS63 


KLOCKIT ro. 50x629 


LAKE GENEVA, WI 53147 


FREE CATALOG 


GET INTO 
DRAFTING 


Train at home in spare time. No previous expe- | 
rience needed. Tools and materials included with | 
Course. No special talent required. We show you 

what to do, howto do it. LEARN DRAFTING | 


AT HOME! © | 
1 mue. mej 
| o woms, | 
Vicent ci, -—— 1 I 
[| — 399 AMERICAN SCHOOL OF DRAFTING, 


‘NORTH 1 
449 Compus Or.. Depi. PCSS3 Newport Bench. CAS2#08 J 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


wr 
Rids Your Home or Business of 


Many Other Pests — and Keeps Them Away! 


No Poisons! No Traps! 100% ELECTRONIC DEVICE 


Harmless to Dogs, Cats, Birds and Fish — Just plug it in 


food pi 
YOUR HOME OR BUSINESS! 


ULTRASOUND (Sonic signals well be- 
yond the range of human hearing) has | 
proven amazingly successful in pest con- © 


«39 SONIC-SCAT! " ^ 


ULTRASOUND GENERATOR ~. 


(Do-All Model illustrated. Other models vary in appearance) 


safe, odor-free, mess-free PEST-REPELLING method used by restaurants, 
ers, kennels, racing stables and veterinarians...NOW AVAILABLE FOR 


EL 


IMPORTANT! DON'T SPEND MORE TO GET LESS 


The frequenc; and sound intensity 
trol. Devastating to the sensory and ner- Ultrasonic generators with lower output and have beet r4 ‘the 
vous systems of rodents and many in- || tol poor etlochvenes tan fe iod at maium ipe wa i Pango 
sects, they seek escape and stay away! || eee: ms gv as S00. Unta bch te of vermin. (The DO-ALL model extends the fro- 
Forget hazardous poisons, dangerous || sticiency and covering power of our $79.95 gueney swoop 7 Kit. shove moat other wnis 
traps, smelly chemicals and costly ex- DAL model are soling at up 1o 3180 in. Biealy minded. This means you'll be rid of 
termining services — let advanced ECL C oL ou dha MORE different pests CLEARED FROM A BROAD- 
technology protect your home or busi- standard of construction represent the highest ER AREA) 
ness. Just plug neat, unobtrusive unit into — ||| leve offered in Wesigned for homes, Mune Dich ot nas ene 
am AC) olt outlet. Operates for = and businesses. Each incorporates, the latest or na wnt, A special 220 volt 

LP LT" r1 E — — BRUIT wsdl is sali for wo Ia itd 
€ een 2 Lr up 0 MÀ ee 

sa. ft. (16,000-20,000 cu. 
anit. ub to 1800 sq, ft. (12,00 15 DESIGNED AND BUILT IN THE U.S.A. ene nr mpm 
cu.ft) Mi a in rp c lin are manufactured in 
CANT HARM CHILDREN, DOMESTIC PETS! ing advanced sold sate components) EPA licensed facility, 

Restaurateurs, food plant aos, veni aad aula aan is TEST IT FOR 45 DAYS AT OUR RISK! 
schools and hospitals are among the — tory. The m providas a par- S ey fugi and use ffr AS do T 
most enthusiastic users of ultrasound antee for ONE FULL The PHa mebellardan ra 

Catteries and veter- model uses TWIN matched transducers cheerful and prompt refund of the full 

Le epe ol cover a full 180° arc, minimizing purchase price, Order, TODAY and enjoy 

trol, Uep Ba to t “shadow areas” and assures greater from uninvited guests! 


mice and Completely 
dogs, cats, birds, fish and other domestic 
pets, livestock and house plants. (Ham- 
sters, white mice, gerbils, guinea pigs and 
similar rodent pets must be kept from pro- 
tected areas.) Poses no hazards to hu- F 
children. 


mans, even youngest Please RUSH me: (Division of Brookshre Asoc, Ine) 
PESTS QUICKLY ELIMINATED C] Economy Model Pest Eliminator(s) at $38.95; 2 for $74.90 
mua can usually be observed a ae SONIC-SCAT! Pest Bininatori) at $59.95; 2 for $114.90 .— m— 
shortly lugging-in as rodents — DO-ALL Ure Range Models) st $78.85; 2 for $154.90 
arts Sox CCSD fous WANNA OP | C) — EIPORT Mott mm on 220 Yo Carat a #7885 M 
weeks, protected area will be cleare 2 for $154.90 DM 
(Shipping, Handing, ALL MODELS: 43 es. in USA; $6 Esewhere) E QNERS CLUB 


FOR FASTEST SERVICE, 
PHONE TOLL-FREE 
An Nebraska Only: (1-100-H2-3808; Orders accepted 24 Hours — 7 Days. Sar, 


DYNAMIC DIRECT, 


and CHARGE IT 
TO YOUR CREDIT CARO 
Mo COs, 


1-(800)- 228-550. 


388 Lake Ra, (Bor S026), New Hyde Park, NY 11040 


tras, it ri ame ana a cs " 

fere with TV or radio reception, pace- | MAME Expiration 

makers, hearing aids or other electronic ADORESS. ————— r - awe — P 
— IL Inr Ony Aad 1s State ux pis loca tx. any) mm ————————-—---- 


DEALERS, DISTRIBUTORS: Write, wire, phone (516) 352-7000 for Wholesale Information. 


1 AUTOMOBILES 


RECYCLE MOTOR OIL . . . Instructions 
1200, Formula, Dept. PSC, Menominee, 
Michigan 49858-03: 


NEW PATENT HIGH MILEAGE vapor 
carburetor plans. Kni R2-PS1, Bowl- 
ing Green, MO 63334. 


IGH Mileage Carburetor: 
Box 89, D: 84 


GASOLINE vaporizin| uretor. Or- 
ders being accepted for next scheduled 
roduction run. Information $1.00. Steve 
Witter, Inc, 76 Brushyplain, Branford, CT 


KIT CAR ENTHUSIASTS, 10 tips from 
personal experience could save you 
THOUSANDS. Send $2.50 to: PDM Enter- 
prises, 1780 Arizona Ave, Milpitas, CA 
9t e 


2 AUTO SUPPLIES & 
_ EQUIPMENT 
ALTERNATOR Generator Rebuilding 


Book. Price: Heseana i Engineering, Box 
26024, Las Veg: 


conv ARTS - 390 p 
$4.00, Clark's CORVAIR Parts, s Inc» Shel- 
burne, MA 01370, 


HYDRAULIC JACK Re 
and Supplies. Catalog 
ing & Tool Co, “ex General 


ir Kits, Parts 
2.00. Hydraulic 
0. Box 


MANUAL TIRE CHANGER 

Fix your own fat tires, 
‘Changer breaks bead, de- 
mounts and mounts tire on 
rim. $199.00 ppd., satistac- 
tion guaranteed, Call or 
write: 

WIKCO INDUSTRIES, INC. 
Rt. 2, Box 154 308-872-5327 
Broken Bow, 
Nebraska 68822 


5 AVIATION: 


— INCREDIBLE RE- 
do it. Exciting! Order 
alog today. Boomerang- 
lan, 812 Park, Monroe, LA 71201. 


CHOPPY ultralight z 
ter. Siy lifled construction - motorce; 
informations $3.00. Hi ATA: 
Ri Quebs 


Uti 
Catalog $10.00. 
da, CA 953t 


AIRPLANE design home study seminar 
including wing, Fuselage, Tail and Land- 
ing gear. Write: Dept. PS, Airplane De- 
ign, 1211 12th Terrace, Palm Beach Gar- 
FL 38410. 


BUILD YOUR OWN JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 
dgio 0-71 © Uaioe het 


Plans—compitely ilustrated: $9.00 


i 


THE HELICOPTER HOBBYBOOK 
Includes: Plans for 
Powered Heicoptr (uy ik "x 


BOTH ABOVE BOOKS: only $14.00. 
HELICRAFT, Inc. 
P.O. Box 16488-A Baltimore, MD 21217 


5A HOVERCRAFT 


i AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
lies over land/snow/water. Complete 
and booklet, $9.95, Aero-Projects, 

S, Clinton 


, Catalog .00. 
; Box 281, Soave 


CLASSIFIED 


OPPORTUNITY MART 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa, 
Master Card, American Express or Diner’s Club account 
(give number & expiration date). First word in bold capital 
letters, rest of ad upper & lower case. Other bold cap words, 
$1 per word extra. Bold headline or white space, $29.50 per 
line. DISPLAY-CLASSIFIED $403 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete name 
and street address for our records. CLOSING DATE for Au- 
gust issue (on Sale July 15) is May 27. Send orders to Dor- 
othy Ellis, Popular Science, 380 Madison Ave., New York, NY 


10017. 


BARTLETT FLYING SAUCER 
EASY to build, Fun to fly, flies over 
land, water, or snow. Complete plans, 
upply Sources and photos. $5.00 Bart- 
p jox 156, Silverdale, WA 98383. 
ins to go over water or 
land. Send "ool. P.O. Box 1261, Imperial 
Beach, CA $2039. 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. Free 
Brochure. RDA, Box 873-N, Concord, NC 


ANTIGRAVITY AND UFO'S PROPUL- 
SION SYSTEMS RESEARCH COMPENDI- 
UM, Free Brochure. HEER, P.0. BOX 
5286, Springfield, VA 22150. Introductory 
Volume $20.00 (190 pages) Volume I 
$65.00 (450 pages). 


QRAVITY 


GY, Box 132-A, Eureka Springs, Ark. 72632 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1982 Bargains . . all sizes .. 
$2.00 handling . . Scott-McCuiloch parts 
Electra Marine, 610 Merrick Road, Lyn- 
brook, NY 11563. 

QEQATKITE - PLANS - PATTERNS 

CATALOG - 300 
gns 8780. Plywood - Fiberglass - 
- Strip Planking - 

Inboards - Outboards - Cruisers - Sport- 
ers - Hydroplanes - Runabouts (KAY- 
err Large Selection - Plywood 


- SAILBOA aysailers - 
‘Trallersailers - Multihulls FIBERGLASS 
TERI Cloth - Resins - Foa 
$2.00 - "Includes FREE 

Materials Brochure - Equipment = 

gingsails - (Book "AMA BOA 

BUILDING, -Fiberglass Plywood - Wood] 
$6.00. CLARKCRAFT 


- 16S 


Luger: Dept ACSS S00 Wes 


ighws 
E Urnsvilie, Minnesota 55837, 612-890- 


BOAT PLANS - FRAME KITS - PATTERNS 


Hundreds of designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 


"SUPPLIES" - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books. Send $2.00 for HUGE 
144-page catalog or $4.00 AIRMAIL. Includes 
FREE "BOATBUILDING SUPPLIES" bro- 
chure. GLEN-L MARINE, 9152 Rosecrans, Box 
756SP. Beilfiower, CA 90706. 


8 BATTERIES, 
GENERATORS, ETC. 


BATTERY Reconditioning Secrets Com- 
plete Information. Send $3.95. Associated 
attery, 6901 N. Orange Blossom Trail, 
Orlando, FL 32810. 


11 DO-IT-YOURSELF 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


HOME TELEPHONE installation. 75| 


+. . 820,000 - $80,000. Super d; 
gerous Jobs that Pay off Quick for anyd 
with Guts. Computerized Listings a 
Handbook $2.00. Guts International 
Suite A, 1300 Edmondson Ave, Cato 
ville, Mb 21 


INSTALL YOUR OWN TELEPHONI 
WIRING, JACKS! Simple, illustrated bo 
let. $5.00. JRG, 1846 Ninth St., Manhatt 
Beach, CA 90266. 


ENJOY FREE HBO! Simple, easily-m: 
device descrambles HBO signal! Compii 
instructions, only $3. 


111-P1, Anson, TX 79501. 


structions and 
Ent, 5313 Bakman A 
CA 91601, Suite 148. 


INTERIOR INSULATING SHUTTE! 
Information packet $1.00. (Refundabl 
Nite Tite, 36 artholomew, Hartford, 


NEW! . . . REPAIR ANY TV . . . EASY. 
vite. Research, Box 517Y, Brea, CA 
92621. 


1400 CATALOGS listed and described. 
Sources for everything imaginable. $4.00 
terlog, Box 879-A, Fairfax, CA 94930. 


ELECTRONICS CATALOG FREE! In- 
credible 96 page bargain packed issue: 
Parts, selephon cable & video, 

books, alarms, gar, r, audio and much 
PETOO, "Dept 77, Plattsburgh, NY 


16" Power hacksaw, build from stock 
materials, For detail drawings and illus- 
trations send $10.00 to: Advance Tech. 

ign Co., P.O. Box 1228, Clinton Ont. 
Canada NOM 1LO. 


ROACHES - Amazing odorless formula 
wipes them out! One application. Uncon- 
ditionally Guaranteed. $8.95. Republic 
Products, Box 102A, Centerville, TN 


ASSEMBLE personalized mini-hair- 
piece. Free Information: ANDRE, Box 
443, White Plains, NY 10603. 


ILD your own PVC dn furniture, 
chaise, end table, plans $5.00. Cre- 


box 2478, South Milwaukee, 


ION GENERATORS create Mountain 
Fresh Air electronically. Better breath- 
ing, vitality claimed. Also Kits. PROFES- 

TONIZERS, 2146 Wellington, 
Wichita, KS 67203. 


COMPUTER DISKETTE FILING IN- 
STRUCTIONS: send sase, $1.00. J&G En- 
terprises, P.O. Box 11214, Alexandria, VA 
22312-0214. 


MOW YOUR LAWN FROM YOUR 
PORCH! Convert a self-propelled mower 
into a four-wheel drive, completely ma- 


MOWER! 3 
Mower, Brookside, Alabama 35036-0088, 


SCROLL SAW, 24” parallel arm. Easy 
build. Send $: to: PLANS, Box 3i 
Indianola, Iowa 50125. 


INCREDIBL 
FLYING 


ROCKETS 


Choose from over 100 
exotic & futuristic high pei 
formance rockets capable d 


2500' with parachute reco! 


ery. 
Everything you need 
(launching platforms, rock: 
engines, accessories, etc.) 
found in our exciting 64 


or send $27.95 for a READ 
TO LAUNCH X-15 starter 
kit and receive a free 


American Eagle Enterprise: 
2552 Royal Lane, Suite 401 


DRAIN * IRRIGATE 
CIRCULATE * SPRAY 


Heavy-duty rustproof ball- 
bearingpump.Stainiess 

shaft.1 HP 1200GPH 60' high: 

or 3000 GPH 25 weil 200 GP max. D" | 

1"out.Beltordirect drive.Use % HP or larg 
Money back guarantee Adds2 patge 4: hnding$21 
LABAWCO Box 35. CE 


PLANNING to drill your own WATER 
WELL? Invest $3.00 first to learn pitfalls. 
RD 2, Box 370, Lincoln, 


“CEILING FAN INSTALLATION” 
paces, 33 illustrations. Covers mo 
support methods, beams, cathedral 
ceilings, removing wobble, no attic. Major 
emphasis on electrical work code require- 
Fan Specialists, Box 229, 

Fern Park, Fia. 8275 


HYDROGEN FUEL 


Now, you can generate your own hydrogen ant 

convert your automobile to operate on hydrogei 
fuel. You gat elactrolyzer conversio 
plans and instructions, plus detals on sal 
drogen storage and generating hydroge 
-—— 


IRCH & DEVELOPMENT 
E Office Box 873. 
Concord, North Carolina 28025 
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N DEVICES” 


| 
| 

LASER DEVICES 

le LC5 BURNING CUTTING CO2 LASER . $15.00 


RUBS RUBY LASER RAY PISTOL 15.00 
LAGS IR LASER RIFLE/PISTOL. 10.00 
LGU3 VISIBLE RED LASER RIFLE. 10.00 


LHP/LLD LASER LIGHT XMTR/RCVR SYS 10. 
LHC2 BEGINNER simulated VISIBLE LASER 5 
SCIENTIFIC & ELECT 

le TCL3 SOLID STATE TESLA COIL 35KV 6.00 
le BTC3 250 THOUSAND VOLT TESLA COIL 9.00 
|* BTC5 1.5 MILLION VOLT TESLA COIL 15.00 
[e HVM3 125 THOUSAND VOLT DC SUPPLYB 00 
e 10G310N RAY FORCE FIELD GUN 8.00 
le HEGI MILLION WATT 500 JOULE SOURCE 10. 
|ULTRASONIC ACCOUSTICAL 

je PPF1 PHASOR PAIN FIELD GENERATOR 15.00 


PSP3 PHASOR SHOCK WAVE PISTOL. 7.00 

IPG5 POCKET PAIN FIELD GENERATOR — 7.00 

RAT2 RAT AND PEST ELIMINATOR... 6.00 
|» HT9 HIGH FREQ. LISTENING DEVICE . 8.00 
SECURITY & PROTECTION 
ie DEVI DEVASTATING DEVICES 10.00 
$ PPGIPHASOR PROPERTY GUARD ... 15.00 
le MFT1 MINI VOICE XMTR 2-3 MILE `. 7.00 
je INFY INFINITY TRANSMITTER. 15,00 
e PSW3 PHASOR BURNING STUN WAND 8.00 
le PG1 PARALYZING WAND 10.00 


WE STOCK ALL PARTS NECESSARY FOR 
CONSTRUCTION OF THE ABOVE PROJECTS. 
© CATALOG CONTAINING HUNDREDS MORE OF 
ALL NEW AMAZING and FASCINATING PLANS. 
EASY TO BUILD KITS AND ASSEMBLED ITEMS. 
$1.00. CATALOG INCLUDED FREE WITH ANY OF 
THE ABOVE PROJECT PLANS. SEND CASH. 
CHECK, MO, VISA, MC TO: 


INFORMATION UNLIMITED 
P.0. BOX 716, DEPT. P8__AMHERST. NH 03031 


7 HOME CRAFTSMAN 


“GETTING Started in Stained Glass” 
.00. Whittemore, Box 2065X, Hanover, 
[A 02339. 


QUALITY Furniture Hardware, Chair 
ne, and Lamp Parts. Complete Selec- 
n, Prompt Delivery, Reasonable Price: 
talog Costs: $1.50 3rd Class or $2.50 
as Paxton Hardware, 7818 Bradshaw 
Dept. BB, Upper Falls, MD 21156. 


IMAKE TOYS- Plans, Kits- Hardwood 
eels, Parts, Dowels- Catalog $1.00- 
erry Tree Toys, Belmont, Ohio 43718. 


ANTIQUE MODELS. Patterns 
$1 refundable. Criss-Cross. Box 
4X. Wayne, NJ 07470, 


LARGE selection of plans. Furniture de- 
loom, spinning wheel, clocks, doll- 
, cradles, toys, alphabets, bird 
uses, weathervanes, and more. 
ogers, Min- 


OAK CRADLE KIT, Easy to build, heir- 
m quality, a gift that means love. Free 
tails, JH Studios, 844 Douglas, Elgin, 


FOR THE HOME 


FREE CATALOG of energy savers, 
ainage problem solvers, home products 
m. Jem Lawe Company, 700 Main, 
istbury, NY 11590. 


TOOLS & MACHINERY 


SMALL FOUNDRY Furnace. Supplies. 
9 Literature, Pyramid Producta, Deut, 
3 3788 South 7th Avenue, Phoenix, AZ 
041. 


SiLVO Hardware, 188 pa, 
wer Tool Catalog $1.00. 
A Richmond St., 
125. 


ge Hand & 
ept PS3-6, 
Philadelphia, PA 


|4" METAL Cutting Lathe $83.50. Taig, 
48 Proctor, Industry, CA 91746. 


SOLVENT PARTS WASHER. 
lonal Style. Supplies. Kits. Free Litera- 
re. Diesel Systems, Box 1273, Arvada, 
80001. 


THREE-Phase convertors for single- 
1-3HP $99.95 factory direct. $4.00 


ing. Nelson Engineering Inc., 1681 
'uilford, CT 06437. 


|t. 80, 


HOME FOUNDRY SUPPLIES Metal By 
the Foot. Catalog $1.00. Refundable. Met- 
Park, IL 60303. 


15A — ENERGY SAVING 


25% SAVING on air conditioning bill: 
Information and plans $9.50. Aqua-Air, 
8000 N.W. 68 Avi 'ac, FL 33319. 


“LOG SPLITTER PLANS" 
15 Ton Push, 2 Speed Hydraulic, High 
Speed Running Gear, Professional Qual 
ty, $9.95. Tangent, Designs, Box 572, 
'ottstown, PA 19464. 


PALOMA Tankless Gas Water Heaters 
Save Money, Unlimited Hot Water. Spe- 
cial Prices. Paramount, 627 Hazel, Allen- 
town, PA 18102, (215) 821-7741. 


CUT WINDOW HEAT LOSS 400% Plans 
$2.00. Shutters, 511 S. Oakdale, Medford, 
OR 97501. 


15B ALTERNATE ENERGY 


HYDROGEN - Belting Electrolyzers 
oi Information. L. Spicer, Lineville, 


GEOTHERMAL AIR-CONDITIONING. 10 
times more efficient than electric. Com- 
plete plans, custom engineered, $69.95. 

ieothermal Energy Associates, P.O. Box 
32, Dept. 263, Maywood, NJ 07607. 


SOLAR REFRIGERATOR —— 

PHOTOVOLTAIC panels, Lights, Ceiling 
Fans, Pumps water heaters, Batteri 
Other solar products. Send $2.00 for infor- 
mation. Refriaire Intercorps, 3724 N.W. 72 
Street, Miami, FL 33147. 


MAKE YOUR OWN ELECTRICITY. Fifty 
page catalog of Photovoltsics, wind and 
ydropower equipment, batteries, invert- 
appliances. Send $2.00 
nergy, Box 339-PS, Red- 


ers, DC lighting. 
to: Alternative 
, CA 95560. 


DISCOUNTED 200 Watt Power Supplies 
operate TV, stereo, office equipment, ete 
from 12 volt battery. Great for travel, 
safe, portable, easily operated in car, 
boat, camper. Super at only $66.99 each. 
Includes cable, outlet, indicator, switch, 
brackets. CBC TRAN, 59-48 708t. Mas- 
peth, New York 11378. (212)639-9279. 


SOLAR COMPUTER SIMULATION. 
State Of The Art. Simple, Low-Cost. Send 
$7.00 For Design Manual With Input 
Forms. Solar Engineering Services, 
R2, Box 6978, Kerhonkson, New York 
19446. 


AWAKEN HEALING ENERGY. See ad in 
Better Health section. 


INCREDIBLE 
FRICTION FURNACE 


Exclusive Booklet Includes: 


Introduction to Invention 
Patent Information 
Design Projects: 
Central Hot Air Furnace 
Hot Air Space Heater 
Hot Water Heating System 
Steam Boiler 
Hot Water Heater 

e Future Applications 

* Future Research Projects 


SEND ONLY $15.00 


FRICTION FURNACE CORP. 


P.O. Box 123 Tivoli 


FREE ENERGY 


Extract abundant free energy anywhere 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. — Only: $15.00 
RESEARCH & DEVELOPMENT 


New York 12583 


SOLAR AND ENERGY SAVING 

PRODUCTS CATALOG! 

" 80 Pages, 18 Sections. 

‘Our 10th Year! 
Order from one expert source — the country s largest 
energy ‘order house! 

Callus at 186 or Send $1.00 ppd. 
SOLAR COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


‘SERIOUS ABOUT WINDPOWERS 
b Use this efficient new wind 
generator to charge batteries for 
cottages, lights, radio, emer- 
ao gency power, experiments. 
Reply for free 
s information: 


memana Terman Corporation, 
iib ; 


16 PLANS, BLUEPRINTS 


COMBINATION Computer Desk and 
Software Storage. Plans and material list, 
$10.00. Radke’s Computer Supply, 6242 
Hwy 12 West, Helena, MT 59601. 


MOST unique concept in woodworking 
proje CUSTOM wall unit furniture 
plans to YOUR SIZES and STYLE! New 
ingenious idea, easy to follow, fun to 
build. Brochure $1.00. Custom Furniture 
Systems, Dept. El, 3901 Kline Avenue, 
Reading, Pennsylvania 19606. 


17 BURGLAR/FIRE ALARMS 


SIMPLE Module $6.95 Complete In- 
structions. Alarms, Box 2027, Apache Jct, 
AZ 85220. 


TRAV-COM gives you safety, security 
and peace of mind. Weighs only 4 oz. 
Order Today. $29.85 each. Call Toll Free 
1-800-221-1261 or Write: Trav-Com, P. O. 
Box 12237, Boulder, CO, 80303. Same Day 
Shipment. Visa/Mastercard Welcome. 


18 CAMERAS & PHOTO 
SUPPLIES 


SAVE $$$. Free Photo, aphic Catalog 


- 35mm, Super 8, 16mm, Videocassette: 
Supplies, Superior, 442-529 Wells, Chica, 
inoi 


21 HOBBIES/COLLECTIONS 
FREE DINOSAUR CATALOG. Box 546T, 
Tallman, NY 10982. 


22 


CLOSEOUT Jewelry. 55¢ dozen. (Cat 
log .25¢). ROUSSELS. 107-1635 Dow, 
lington, MA 02174-7199. 


24 ANTIQUES, RELICS & 


INDIAN GOODS 
FREE list to Serious Collectors 30,000 
Indian Artifacts, Pots, Spears, Axes, 


Slate, Beadwork, Caddo Trading, Box 669, 
Murfreesboro, AR 71958, 


FORMULAS, PLANS 


25A SCIENCE KITS 


BUILD portable finder of latitude and 
longitude. For details send self addressed, 
stamped envelope to: Scientifikits, P.O. 
Box 37057, Bloomington, MN 55431. 


26 SCIENCE & CHEMISTRY 


CHEMICALS & Laboratory Equipment. 
Vara Scientific, P.O. Box 1677, Newark, 
NJ 07102. 


ECONOMICALLY Priced Chemicals Ap- 
Catalogue-$1.00. Hagenow Labo- 
1302 Washington, Manitowoc, 


LABORATORY Chemicals- Glassware, 
Catalogue -$100. Young. Edisuns, 934 
South 13th., Manitowoc, Wisconsin 54220. 


WHOLESALE - Science Experiments, 
Apparatus, Glassware, Microscopes, Spec- 
imens, Slides, Energy Kits, Etc. 40,000 
Schools Use Our Products - 120 Page Col- 
or Catalog, $1.00. School-Tech, Inc., 745 
State Circle, Ann Arbor, Michigan 48104. 


CHEMICALS-MANY EXOTICS. Catalo; 
$2.00. CHON Chemical Co., P.O. Box 2298- 
s, Mansfield, Ohio 44905. 


1983 CATALOG, 200 pages. Thousands 
of chemicals, glassware, science/hobby 

uipment. Send $2.00. Merrell Scientific, 
1665 Buffalo Road, Rochester, New York 
14624. 


VERY low low priced chemical gl: 
ware catalogue $2.00. P.O. Box 375, Se 


ervill 


reni 
1983-84 
Box 35567-P, Albuquerque, NM 87 

BIG BANG DEBUNKED. Energy Aging 
Hypothesis. When in the proximity oi 
the wavelength of light gr 
r with time. Send $5.00 for th 
and proof. Dr. Vernon Brown, Box 
Cabot AR 72023. 


26A OPTICS 


OPTICAL products for workshop and 
hobby. Discount catalog $1 refunded with 
order. Canterbury Group, Box 5358, Dept. 
118, Manchester, NH 03108. 


27 PLASTICS 


trated Catalog 
83G/PS, Box 391, 


31A GARDENING | 


$1.00. Castolite, Dept. 
oodstock, IL 60098. 


rts. RESULTS GUARANTEED 
MONEY BACK. Only $6.95 plus $2.00 Post 
age-handling. Order today get FREE TO- 
MATO SECRET. LEXIGROW, Dept. PS-5, 
P.O. Box 1491, Indianapolis, IN 46206. 
Member B.B. 


HYDROPONIC PLANTERS and soile: 
gardening techniques - Don't buy expen. 
sive setups make your own containers for 
3e each. Anyone can make 60/hour easily. 
$5.00. SEMI-A, R.D.#4, Box 69, Danville, 
PA 17821. 


32 REAL ESTATE | 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel, Sherman Oal 
CA 91423. 


WYOMING-ranch land. 10 acres $60.00 
down, $60.00 month. Owner - Mike G: 
thier, 9550-A-Gallatin, Downey, 
90240. 


CA 


FREE SUMMER '83 CATALOG! 5,40: 
properties, 2,073 pictures! Values in eve: 
type of real estate, many owner financed! 

rom 600 offices in 43 states! Get your 
FREE copy NOW! STROUT REALTY, Pla- 
za Towers, Dept. 5810, Springfield, MO! 
65804. Call toll free: 1-800-641-4266 or in 
Missouri call collect: (417) 862-4402. 


CHEMICALS Laboratory Apparatus 
Catalog $2.00. The Chemical Shed, P.O. 
Box 748, San Bernardino, CA 92402-0748. 


EDUCATIONAL Material - easy to read 
and understand synthesis reports (P-2-P, 
DMT (specify), etc.) Apex Publishing Co., 
P.O. Box 845, Times Square Station, New 
York, NY 10036. 


1000's OF CHEMICALS 

LOW Prices Glassware Send $2.00 for cat- 

alog or call for orders/prices. Chem-Lab 

Supplies, 13814 Inglewood, Hawthorne, 
250. 213 973-2391 


CANADIAN property and Lake Front- 
age from $47/acre. 2 year exchange privi- 
lege. Investment ! Cataloge $1.00. Canadi- 
an Estate Land, Dept. 22C, 2411 Yon, 
Street, Suite 308, Toronto, Canada, Mi IP. 

1 


34 


CAMPING 
EQUIPMENT & TENTS 
FREE Discount Catalog, Backpacking, 


Camping, Campmor, Box 999-P, Paramus, 
NJ 07652. i 


CATALOG with complete line of deli- 
cious,  easy-to-prepare, lightweight, 
freeze-dry, recreational foods. For prod- 
uct/price list, send 25¢ to: MOUNTAIN 
HOUSE, P.O. Box 1066, Albany, OR 


38 BIRDS & ANIMALS 
ALIVE FOX, RACCOON, FERRETS, Cou- 


ar, list. pe $1.00. Hidden Valley Fur 
arms, Rt. 1, Guttenberg, Iowa 52052, 
319-252-1637. 


39 EARTHWORMS, 


CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers — 1000 — $8.95, 
5000 — $42.50. Postpaid with free book on 
How and Where to Sell. Carter Farm — 
12, Plains, GA 31780. 


42 FIELD GLASSES, 
TELESCOPES 


logue! Thousands War sur- 

plus optical bargains. Lenses, Prisms, 
'elescopes, Binoculars, etc. Jaegers, 691G 

Merrick Road, Lynbrook, NY 11563. 


COBRA 1 piece phone 
Model WP 142 — Push Button, works on any 
system, Mute & Last Number Redial, Modu- 
lar Plug, One Year Warranty. LIST: $24.95 
YOUR COST: $17.95 (plus $2.50 for P & H) 
Check or money order — no C.0.d.'s. 
CATALOG AVAILABLE with many phones to 
choose from ($1.50 P & H) "FREE" with 
above order. 

"The Conversation Corner" 
P.O. Box 139 Wonder Lake, IL 60097 (815) 459-2552 


42A TELEPHONES 
& ACCESSORIES. 


m Buni telephone d Etco, 


TELEPHONES, plies and accesso- 
ries. Save, Catalog. Telephones, Box 111, 
Willow Springs, IL 60480. 


TELEPHONE Expenses Slashed, Amaz- 
ing, Free. Consultel, P.O. Box 27! E 
NY 13211. 
43 GOV'T. SURPLUS 
S It True you oan buy jeeps for $44 
through, the U.S. government? Get the 
facts today! Call $12-742-1142 606. 


Ni SURPLUS Army, cm Gees 


cust 


illustrated ca! 


“GOVERNMENT SURPLUS” JEEPS 
$30.00! 800,000 Items! Complete Informa- 
tion Your Area. Largest OFFICIAL Di- 
RECTORY. $2.00 (Guaranteed). Surplus 
(A427), 4620 Wisconsin Northwest, WASH- 
INGTON, D.C. 2001: 


WANT A $44 JEEP? LAND, $20 AN 
ACRE? Cheap House? Call for Directory, 
Guide and Newsletter. (916) 722-1111, Ext. 
Jeeps PS. 


46 


PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditioning 
refrigeration. Tools, ^ supplies, i 
instructions. Doolin, 2016 Canton, Dallas, 
TX 75201. 


47 BOOKS & MAGAZINES 


INDEXES to POPULAR SCIENCE avail- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCIENCE INDEXES, 380 Madison Ave., 
New York, NY 10017. 


OUT Of Print Books Found, Send Wants. 
Booklook, 51 Maple Ave, Warwick, NY 


NIKOLA TESLA'S AUTOBIOGRAPHY! 

luality illustrated paperback, 111 pages, 
$7.95. Hart Brothers, Box 205M, Williston, 
VT 05495. 


COMPENSATIONS. 
tions, 148-PS Naracadia, Lexington Ken- 
tucky 40503. 
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MANUALS & 
BROCHURE 

GRAVELY Tractor, Owner, Repair, 
Parts Manuals, Send Model, Serial Num- 


ber with $6.95. JMS Co., 5809 Madison 
Avenue, Evansville, Indiana 47715. 


49 JOKES & NOVELTIES 

FREE —World’s Leading Novelty Cata- 
log, 1600 Jokes, Tricks, Science, Sports, 
Hobbies. Johnson-Smith, C-6113, Mt. 
Clemens, MI 48043. 
50 MAGIC TRICKS, 

PUZZLES, ETC. 
MAGIC, Clown, Juggling, C: 


Magical Effect. $2.00. 
ic, P.O. Box 18002, Ch: 


52 STAMP COLLECTING 


UNITED NATIONS 3 Complete Mint 
Sets 25e, Approvals. Cornetta, POB 1509- 
P, Lake Placid, FL 33852. 


proval. Chester, 
PA 19111. 


. Winchester Stamps, Box 
jeld, Ohio 44907. 


CABLE TV decoders, UHF decoders 
Send $2.00 for catalog. Mean Electronics, 
P.O. Box 347, Boston, MA 02188. (617) 387- 


CB Radio Books, Kits, Modifications, 
Free Catalog. APS, POB 263PS, Newpo: 
RI 02840. 


“NEW — Inexpense—Indoor TV/FM 
Antenna—Free Information; JCR Indus- 
tries, PO Box 776, Troy, Michigan 48099- 

o 


SINE WAVE DECODER MANUAL 
cludes alignment, trouble shooting, a 
tenna hook-up, improvements, theory. 
$15.00. Signal, Box 2512-P, Culver City, 
CA 90230 


HBO Descrambler Plans and Instruc- 
tions. SASE $5.00. PWCS, Box 9048, Pitts- 
burgh, PA 15224. 


SUBSCRIPTION TELEVISION DE- 
SCRAMBLERS complete detailed plans 
for home construction by anyone. $5.00. 
Jansen Electronics, P.O. Box 168, Dundee, 
OR. 97115. 


TOPS! 100 Popular Poland Stamps (All 
Different), Only 25€. Mystic, Dept. PSA2, 
Camden, NY 13316. 


FREE Surprise collection with approv- 
y, Box 2130, Petaluma, CA 9495: 


U.N. 8 mint sets $1.00! Approvals, Gor- 
don Davison, Contoocook, NH 03229. 


ARROWHEADS, 30 Apache Perfect 
Stone, $12.00. Trigac, 1239, Apache Junc- 
tion, AZ 85220. 
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CABLE TV Secrets—the outlaw public 
tion the cable companies tried to ban. 
HBO, Movie Channel, Showtime, de- 
scramblers, converters, etc. Suppliers list 
included. Send $8.95 to: CABLE FACTS, 
Pataskala, OH 43062. 


CABLE Converters, Decoders. Free Cat- 
slog! APS, P.O. Box 263P, Newport, RI 


SATELLITE TV RECEIVER BREAK- 
THROUGH! Build your own commercial 
quality receiver now! Instruction manu- 
als, schematics, circuit boards! Send 
stamped envelope: XANDI, Box 25647, 
Det 24, Tempe, AZ 85282. 


Power Consutants Wt omav 
HOME SATELLITE RECEIVER 


3700 C North Harold. 
N. Lite Rock, Arkansas 72218 
(501) 225-3100 


P SATELLITE 
TELEVISION 


SYSTEMS 


© Super programming 

¢ Heaviest of its kind 

* Easy operation 

+ Advanced component controis 
Dealerships available 

Send $7.95 for Introduction to Satelite TV 

manual 


Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 


54 — RADIO, TELEVISION 


MICROWAVE Television "Downcon- 
verters." Exclusive new five stage design. 
: $2.00 (refundable). NDS, Box 


tronies, P.O. Box 21, Jenison, MI 49428. 


UHF decoders. Catalog 50g. Trojan En- 
texprises, 2920 Shelby, Indianapolis, IN 
46203. 


POLICE Scanners, Regency, Bearcat, 
T. HPR, Box 19224, Denver, CÓ 


CABLE TV DESCRAMBLERS choose 
roper equipment, get highest quality, 
lowest prices. Independent report. $12.00. 
Catv Information Center, P.O. Box 17621, 
Ft. Lauderdale, FL 33318. 


TV DECODER KITS 


I| types. Pri 
537.00. Send for cur "Informative 
Catalog" $2.00 and find out what 


tronics, Inc. 
P. O. Box 61-T 
imberland, RI. 02864 


MICROWAVE RECEIVER SYSTEM 
"ADVANCED DESIGN" 
Down converter, power supply. 
contr & easy TV hook-up. Total 
em gain of 50» db 
211028 GHz Be inch parabolic dish plus a 
6 Month Warranty . $1499 
SATELLITE & CABLE SYSTEMS 
P.O Box 30512 Seattle, WA 98103 
VISA*MASTERCARD"COD"ORDER PHONE 
(206) 644-3445 


ELECTRONICS, 
STEREO, HI-FI 
LINEARS -Send Stamp For Detail 


Matco Electroni Box 316D - Cadillac, 
MI 4960; 


COMPUTER CONFUSED? Report com- 
pares features, costs. $6.00. Seidel Re- 
Marr 3812 Hastings, Arlington, Texas 
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THOUSANDS OF SURPLUS 
ELECTRONIC PARTS 
SEND FOR OUR NEW 
1983 PARTS CATALOG 
ELECTRONICS CORP 
905 S. Vermont Ave. 


P.O. Box 20406 
Los Angeles. Cal. 90006 


noure on\ UNUS 
V izao) | ELECTR 
IDEAS 


Tat (518) 561-8700, 


55A COMPUTERS 


TI-99/4A owners. Send for free list of 
new and exciting, low cost software. En- 
terprises, Box 124, Hicksville, NY 11801. 


WE PAY CASH for your software! Free 
details. Send SASE. Creare Software, 
Dept, Pa, Box 22564, San Diego, CA 

112. 


TR$-80 COMPUTER DISCOUNTS. 
est prices anywhere. Free price list. Ff 
Shack. 175A N. Delsea Dr. Vineland 
08360. 800-251-0426. 


55B WIRELESS 
MICROPHONE 


SURVEILLANCE-QUALITY micro 
less transmitters, 74" long! Unsurpi 
range, quality, price. Compare! 
Also wireless telephone transmitter| 
14% pound 15 hour recorders. EX 
TAPE SYSTEMS, Box LC, Temple 
race, FL 33687, (813) 985-3014. 


56 RECORDS, TAPES, etc. 


SUBLIAIN, 
TECHMIQU 


1p Unwanted Habits @ Personal Pre: 
© Gain Health € Confidence € Succes 
uch more. Learn why SCWL Techniq 
gaming such extraordinary popularity 
- Send Today for exciting Fi 
Midwest Research, 6515 Highl 
Road, Suite 203-24 Pontiac, Mich. 4 


56A VIDEO EQUIPMENT 
VIDEO TAPES 


ive, Des Moines, Iowa 50! 


ATARI Intellivision Games $6.00 
$1.00 For Price List. Knapp Sales] 
Kensington Road, Lynbrook, NY 1184 


VIDEO MOVIES. Everything im: 


able! Giant catalog—mail $5.00. To} 
Dunkirk, MD 20754-0213. 


57 MUSICAL INSTRUMENTS 


CATALOG for maker: 
stringed instrumen 
tools, parts, acce! 
. Fine European instrum 


bows. Catalog 50¢, includes 10% discd 
certificate. International Violin Coi 
ny, Ltd. Dept. JR, 4026 W. Belve 
Ave. Baltimore, MD 21215. 


VIOLIN, Guitar, Banjo, Mandelin 3 


58 SONG WRITERS 
POEMS - SONGS WANTED. Free 


lishing/Promotions. 
7438-PS, Su: 


59 IMPORT-EXPORT 
“Fast-Sellers.” Free 


+2500 
chures! Allrightpro, Box 91309-X6, CH 
land, Ohio 44101. 


51 COINS & CURRENCY 


SURPRISE COIN PACKAGE FREE 


1l receive FREE a Gi 
collections. ineludin 


BUSINESS 
OPPORTUNITIES 


FREE Book, "2042 Unique Proven 
terprises.” Fabulous “unknowns,” sec 
inflation income. Haylings, Carlsbad, 
92008. 


BELTS And Buckles. Complete 
Fast Sellers, including Westerns, 
ers, Motorcycles, Wildlife, etc. Big Proi 
Complete desler set up. Catalog $1.00. 
chor, Box 3958-BPS. North Provider 
RI 02911. | 


COMPUTER programs. Send $1.00 (re- 
fundable) and sase for list of programs. 
Lakeside Electronics Co., 17 Lakeside Dr. 
Ext., Ridgefield, CT 06877. 


“BASIC HANDBOOK” Prewritten, 
Problem Solving, Basic Programs With 
Applications. Finance, Math, Personal All 
Computers. Personalized Gift. $17.95. Ap- 
plied Science & Engineering, 88 Rose Av- 
enue, Leola, PA 17540. 


SATELLITE Receivers, LNA'S, Anten- 
nas - Build And Save - Send Stamp For 
Details, Matco Electronics, Box 316AA, 
Cadillas, MI 49601. 


FREE DISCOUNT SOFTWARE CATA- 
LOG for your home computer. Fastrack, 
Bex 456- G, Columbus, OH 42216, (014) 885- 
1699. 


VENDING Machine, No selling. Rot 
earn amazing profits. Big Catalo 
Free. Parkway Corporation, 1930F 
Greenspring Drive, Timonium, Maryli 
21093. 


PIANO Tuning quickly learned w 
home study course. loma gran! 
American Tuning School, 17050 Te 
Drive, Morgan Hill, CA 95037. 

MECHANICALLY inclined individ. 
desiring High Weekly Profits operat 
Small Manufacturing business With 
Investment write: Businesses, $ 
Brighton 11th, Brooklyn, NY 11235. 


BENIN 111-5 ai 


(Business Opportunities continued) 


-EXPORT opportunity, profit- 

world-wide, mail order business from 

ee, without capital. We ship plan for no 

examination. Experience unneces- 

Free rt. Mellinger, Dept. 
CA 91367. 


Catalog Orders. We dropship 2500 
selling specialty products. Lowest 
-wholesale prices. Immediate deliv- 
Spectacular home business opportu- 
A e Book. SMC, 6061 De Soto Ave., 
jt. 28-30, Woodland Hi CA 91365. 


RICHI! Secret law smashes debts— 
igs cash and credit! Details FREEN 
IthKit-S, Billings, NY 12510. 


"ARE time fortune in Vinyl Repair. 
demand creates exceptional profits. 

supply everything. Details free. VIP, 

lontrose, Chicago 60618. 

Block Machinery; Catalog 

. Route One, Box 95, Rapid City, 

th Dakota 57701. 


2.00 FROM Square Foot Plywood 
Demand), Revealing Proof 25e (Re- 
lable), Woodwins, Bridgewater, MA 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order As- 
sociates, Dept. 462, Montvale, NJ 07645. 


‘OWN The Busiest Mailorder Company 
in Town! Steady Profits! Grand Slam Sys- 
tems, 8033 Sunset Blvd., Suite 5006, Los 
Angeles, CA 90046. 


PREPARE Tax Returns - Housewife Jo 
Ann Netzler made $5,500 last season. VA 
approved. National Tax Training School, 

lonsey, 1FQ, New York 10952. 


- coat. Over 2500 Gift 
.00. Complete package - 
35.00. Burcham Wholesale Co, Box 123, 
Versailles, IN 47042. 


$3205 IN 6 MINUTES! POWER-DICE. 
Dealers System—long suppressed by Ve- 
gas. Free Report. Westnews, 1400 Stage- 
coach, Olathe, KS 6606: 


$1341.00 FIRST month possible sell 
ing new products used in home and busi- 
ness. Free information. Ward, P.O. Box 
3651, Hollywood, Florida 33023. 


BE your own boss! 1001 fast, easy ways 
to make money! Free! Rush’ name, ad- 
dress. Money Making, Dept. 149, Box Z, 
Studio City, CA 91604. 


IEPAIR HYDRAULIC JACKS— Free de- 
ls. Hydraulic Parte Supply, Dept. S, 
4157, Brownsville, TX 78520. 


[1,000 WEEKLY Home Business Di- 
ey Details. Box 2019-PS, New York, 


SENSATIONAL LOW-COST BUR- 
ALARM. Lightning seller. Exce 

al Margin. Samples for trial. North- 
duree ic-PS6, Box 1046, Mitchell, SD 


IMPER Sticker Printing Device. 
ap, Simple, Portable. Free details 
ppe POB '2279(LMC), Tampa, FL 


ILE Gold Foil Printer. Person- 
e business cards, pencils, matches. 
Details. Gold, POB 24986(LMC), 
a, FL 33623. 
PVC Pipe Furniture. Proven 
hods create exceptional income! Easy, 
re-time business. Free report. J&M, 
IP, Battle Ground, Washington 98604. 
ITION Junk Automotive Bat- 
Proven money-maker! Easy home 
iness. Free Facts. J&M, 771K, Battle 
und, Washington 98604. 


AHV, Box 
» Hawaii 96741. 


ed $187,000 with mine. Free informa- 
DASHER, Box 548, Woodville, Texas 


'AKE PICTURES for 
14589M West 32nd, 


rofit. Photomon- 
Iden, CO 80401. 


ALUMINUM SCRAP - Recycle - SELL 
$25.00 / POUND! Free Information: 
Scrap Yard, PS6, Box 127, Al- 
andria Bay, New York 13607. 
JOLAR Heating learned quickly at 
me! Free information. Empire School, 
x 1014s, Jupiter, FL 33458. 
int T-Shirt nsive 


WAKE big money repairing wind- 
lelds, and plate fla Earn up to 
1,000 yearly. Send for valuable free 


sort, Glas-Weld Systems, Box 87C, 
lisboro, OR 97123, 503-640-2278. 


WAKE MILLIONS MANUFACTURING 
tteries. Supplies Available. Everlast, 


x 365, Bogota, NJ 07603. 


MANO Tuning learned quickly at 
me! Free information. Empire School, 


x 1014, Jupiter, Florida 33458. 
MONEY SECRETS. 
4ELP People and businesses get money. 
Sy home business. Fantastic profits. 
i experience - own hours. Continuous 
istance. Free Details: DFC, Dept. 11-G- 
1145 Reservoir Avenue, Cranston, 
iode Island 029: 


fOU can make money whole: ing. free 
isis prokarage, 109E Circle, Burns, 


ROUTE SALES. Product sells itself. Just 
we it “on consignment”. Return once 
th month to collect your cash and re- 
ick merchandise. Send $15 for Starter 
tto: National, 913 Kings Cross, Virginia 
ach, VA 23452. Fully guaranteed. 
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KEROSENE HEATER REPAIR Millions 
need service. Short course, discount 


arts, instructions. Send $3.95. Kerosene 
eater Headquarters, Box 651U, Altoona, 
PA 16603. 


SELL BOOKS BY MAIL. 400% profit. 
Literature Free. PARAGON, 344PS, Cass 
Lake, Minnesota 56633. 


you, have, business ability and can 

| automobile electronics, we will li- 

gense you for a Government tested 

Drunk-driving Preventive product. Pro- 

tected by U.S. Patent 43,327,138. Reply 

with qualifications, phone number and 
Robert. D. Smith, 6133 Fall- 
ills, CA 9136 


$40,000 ON 1/3 ACRE! New Hydro- 
ponics inexpensive, clean, pleasant. Free 
Information. Planter's, Box 1657, Bren- 
ham, TX 77833. 

'AWNSHOP, Start Your Own. For De- 
tails Send Stamped Envelope. Reds 


Pawnshop and Guns, Box 1168, South 
Bend, Indiana 4662. 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home. spare time. Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals. Unusual business opportunity 


FREE: Complete illustrated literature r 


BARTA, Box 248-SA 
Walnut Creek, Calit. 94597 


FUN, INEXPENSIVE, PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. P. O. 
BOX 22791 (LM), TAMPA, FLA. 33622. 


61 MONEYMAKING 
OPPORTUNITIES 


GET RICH!! Secret law smashes debts 
~~ - brings Cash credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 
iring Junk 
"Fabulous Profits”. FIRST ES- 
TABLISHED COURSE. Apex Engi- 
neering, 5454 Bolsa Road, Atascadero, 
CA 93422. 


PROFITABLE Gold Foil Printer. Person- 


alize business card: ene , matches. 
B 24986(LLD), 
700,000 BARGAINS, Mail Order, 


Home Businesses, Free Details. Ameri- 
can Moneymakers, Box 8356PS, Tampa, 
FL 33674. 


FINANCIAL Security. Free Det 
DAD Enterprises, Box 1511, Plant 
FI 34289. 


EARN $$$ Be Independent! Have you 
always wanted to own your own saw 
sharpening business! Write: Sharp-eze, 
PO Box 6004, San Bernardino, CA 92412. 


MAKE 2000% PROFIT selling informa- 
tion by mail. Free details. Lovi Enter- 
prises, Box 4421, Old San Juan Station, 
A , PR 00905-4421. 


403 OPPORTUNITIES make money at 
home. Blake, Box 1172-S, Hollywood, CA 


y, 


EMPLOYMENT 
INFORMATION 


OVERSEAS .. . $20,000 - $60,000 +. Free 
Report! Employment, Box 19760-FF, In- 
dianapoli 46219. 


AUSTRALIA WANTS YOU! Jobs! Big 
Pay! Transportation! Newest Handbook - 
$2.00. Australian International, Box 
19107-FF, Washington, DC 20036. 


OVERSEAS JOBS! $20,000-$60,000 and 
up ! CALL NOW! (317)-839-1712 Ext. 30. 


GOVERNMENT JOBS - Thousands of v; 
cancies must be filled immediately. 
$17,684 to $50,112. Call 716-842-6000, Ext. 


ENGINEERING: HOW you can get into it 
and succeed without really trying. Free 
information: Roman Press, No. 131-P, 450 
Lakeville, Petaluma, CA 94952. 


ELECTRONICS Degree (BSET) by corre- 
spondence: Grantham College, 2! La 
jenega, Los Angeles, CA 


COLLEGE DEGREES BY SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience. Fast. (614) 863-1791. Box 
13151-S6, Columbus, OH 43213. 


DEGREE PROGRAMS 

IN Management, Economies, Philoso- 
phy Business Studies. Credits and Ex] 
rience accepted. Prospectus (airmailed 
$2.00) Registrar. Sussex COLLEGE OF 
TECHNOLOGY, MIGMEWLD DANEHILL, 
SUSSEX, ENGLAND Rh17 7EX. Founde 
1969 students worldwide. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evanj , Bishop. 
Box 744-PS, McKeesport, PA 15184. 


EARN DOCTORATE DEGREE. Earn 
PhD in only 3 days. For complete home 
study proram & exam. send only $5 to: 
Clayton Theological Institute, 129 Mt. 
Whitney Way, Clayton, CA 94517. 


JOBS NOW. Openinj Nationally. 
Ameri-Career, Box 383B, Valley City, 
Ohio 44280. 


SEARCH for the 
ease, obesity, mental joint 
headaches, ulcers, and many others. 
book tells how using actual case 
Send $9.35 to: Jurgensen Publ 
Dept. A, Box 22376, Denver, CO 80222. 

JOBS: Amazing new system helps un- 
employed find good paying jol ou- 
sands thrilled with results Guaranteed. 
Send $7.50 post paid to: Bluebird Enter- 

ises, P.O. Box 2697, Joliet, Illinois 


62A HELP WANTED 


$1200 MONTH raising rabbits for us. 

Details $1.00. LABORATORY ANIMALS, 

Box 24675, Grand Rapids, Michigan 
1. 


SUNNY CALIFORNIA STATE JOBS! 
$10-54,000. Secretarial, Construction. 
Technical. Recreation. Call for Guide, Di- 
rectory, Newsletter, (916) 722-1111 Ext. 
California PS. 

CRUISE SHIP JOBS! $14 - $28,000. Ca- 
ribbean, Hawaii, World. Call Cruiseworld 
for Guide, Directory Newsletter. 1-(916)- 
722-1111, Ext. Cruiseworld PS. 


63 — SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


68 REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18089PS, Orlan- 
do, FL $2860. 


69A LOTTERIES 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W. To- 
ronto, Canada M6M 422. 


15% PREMIUM on Americ: 
Free info on Canadian Lotteries: Canadi- 
an Gold Club, P.O. Box 324, Station A, 
Windsor, Ontario, Canada N9A 6K7. 


HANDLE YOUR OWN LEGAL AFF, 
Be a Paralegal. Accredited Attorney 
struction. Home Study. FREE CAT. 
LOG. Southern Career Institute, Drawer 
638-2188, Boca Raton, FL 83427. (805) 368- 


“JET/GAS TURBINE CAREERS!" 
Homestudy courses—theory, mainte- 
nance, overhaul. AMERICAN JET 
SCHOOL, Dept. PS-3, Darby, Montana 
59829. (406)349-2100. 


PREPARE to better handle your bu 
ness, political and, social opportuniti 
The ‘Blackstone School of Law has met 
the law training demand for almost a cen- 
tury. Information: 307 No. Michigan Ave,, 
Chicago, IL 60601. 


REISCH WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC., World's La: 
est. Free Catalog. Approved for VA. Mod- 
ern Auction Library “FREE” with enroll- 
ment 515-423-5242, Col. Gordon E. Taylor, 
PO Box 949, Dept. 3, Mason City, IA 


COLLEGE Students!—Improve grades! 
— "Termpaper catalog — 306 pages— 
10,278 titles—Rush $1.00—Research, Box 
sees. Los Angeles, 90025. (213) 477- 


WELDING TRAINING. and Ad- 
vanced for Mr Processes - SMAW, 
GMAW, FCAW, GTAW, OAW, Pipe all pro- 
cesses. A non-profit school, ‘Approved for 
eligible veterans. Accredited member 


NATTS. Approved Ohio 70-12-0064 HT. 
ool bulletin and course sched- 


Write for sc! 


RESEARCH SPECIALIST will find any 
correspondence course for you. Vocation- 
al Self-Study Modules, P.O. Box 30603, 
Columbus, Ohio 43230. 


ACCREDITED COLLEGE DEGREES BY 
MAIL. Details. Graduate Referral Ser- 
vice, 3010 Santa Monica Blvd., Suite 173- 
PS, Santa Monica, CA 90404. 


WIN UP TO $3,000,000 FOR 50¢ yes, 
security for a lifetime, “How To” Book 
$2.00 (refundable) WRITE NOW. C.B.En- 
terprises, P.O. Box 340, Pymble, Australia 
2073. 

WIN MILLION DOLLARS prize money. 
Details, Empire, 323 Franklin, #804/E-36, 
Chicago, 60606. 

FIVE COUNTRIES! $50 MILLION 
MONTHLY! U.S. CITIZEN'S MAIL EN- 
TRYS AVAILABLE! Exclusive Informa- 
tion $2.00. Lottereze, Box 2029A#176, El 
Cajon, CA 92021 

STATE. $5.00 - $50,000.00 $12.00 for 24 
Weekly Drawings. $2.00. Box 8172, Louis- 
ville, KY 40208. 

WIN MILLIONS Every Week In French 
National Loto. Free Details. Robert Horn, 
B.P. 69, 01220 Divonne, France. 


7 ARTS & CRAFTS 
LEATHERCRAFT were ye Tools, 


Books, Skins, Hardware, Dyes, Finish. 
Send $1.00 (Refundable) To: The Leather 
Factory, Dept. , P.O. Box 2430, 
Chattanooga, TN 37409. 


72 EDUCATION & 
INSTRUCTION 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
tosuggestion, Box 24-A, Olympia, WA 
98507. 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free 
revealing details. Counseling, Box 389 
PS6, Tustin, CA 92680. 


DISCOVER THE LATEST BREAK- 
TMROUGM in 21st Centui “Self-Pro- 
gramming” techniques. -ERSP" Audio 

‘apes. Achieve your full potential — 
Send now for exciting Free Catalog. AD- 
VANCED LEARNING  SYSTEMS-PS9, 
13906 Ventura, Sherman Oaks, CA 91423 


UNIVERSITY DEGRI iconomical 
home study for Bachelor's, Master's, Doc- 
torate. Prestigious faculty counsels for in- 
dependent study and life experience cred- 
its, Free proof — Richard Crews, M-D. 

acific 


GIVE YOUR CHILD A HEAD START 
MIRACULOUS New Concept Teach: 
Pre-schoolers To Read! Kit $7.00. Baes-8, 
909 Eagle, Kingsford, MI 4980! 


MACHINESTS Tr learn CNC, 


Programming and Operation. Numerical 
Capa Studies, Box 5422, Willowick, Ohio 


NEED MONEY FOR SCHOOL? $14 BIL- 
LION AVAILABLE FOR COLLEGE, TECH- 
NICAL, VOCATIONAL EDUCATION. COM- 
PLETE APPLICATION INFORMATION 
$3.95. ACORN PRESS, BOX 3894-PS, 
OAK PARK, IL 60303. 


^ *gs loys |f@E [828 lo" [emo [ree [aus | 
z £2 


INSTANT MEMORY 


A short, single ne ‘need z acquiring a powerful 
memory. No memorization, no keywords. Release your 


photographic memory. Learn 
"why" you forget. Discover your natural ability to 
recall enne $ Send for fee information to: 


‘of ADVANCED THINKING 
usps! NalaPar. Paci Palisades. CA 90272 


CARTOONING, 
SIGN PAINTING 


how" you remember, 
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CARTOON for Fun and Money!!! Free 
booklet! Cartoons, Box 40614B, Detroit, 
Michigan 48240. 


DETI ECTNES 


Training School, 


41256, Los Angeles, 


ept, FP, 
lox 41256, Los Angeles, CA 90041. 


PRIVATE DETECTIVE or FINGERPRINT 
TECHNICIAN training. Learn at home 
quickly and easily. Audiovisual aids, de- 
tective kits, badge, Diploma. Free Infor- 

‘SECU 


mation. GLOBAL IRITY, Box 191PS, 

Hanover, MA 02339. 

7 LOANS BY MAIL 
BORROW $25,000 "overnight." Any 


urpose. Keep indefinitely! Free Report! 
luctess Research, Box 10739-FF, India- 
napolis, Indiana 46219. 


ins to deserving indi- 
viduals refused elsewhere. 
cluded. 


Brooklyn, 
eligible. Repa 

fohouse - 
co, CA 94 

RUM: “$300: $30,000 Interest Free! 
Keep Indefinitely! Free report! Write: 
America Main, Plainfield, IN 


$100-$100,000! [| 
LR "Noc Co-Signers! Rush St: 
j] Financial , Box 5487 (PS) 


nt 
En- 
ichard- 
pon, TX 


Bore . No Gi b 
FC, Dept. 11-C-6, 1145 Reservoir Ave- 
nu 


ranston, Rhode Island 02920. 


t. Top Finders Fees Paid. Int. 
ssoc., 683PS1, 8291 Flax- 
man, Huntington Beach, CA 92646. 


78 WINEMAKING 


BEERMAKERS! Free Specialist Cata- 
logiNewsletier, William's, Box 461-P6, 


'akland, California 94604. 


log. Fi i Ingredineta: Una- 

log. Finest equipment, Ingredients: One- 

Day Service, Fully guaranteed. SPI, Box 
iC 27514. 


784-S, Chapel obo 


WINEMAKING 
ipment Inj 
Rochester, NY 


$ Free 
Large Selection. 
Independence, MO 


FREE ENCY‘ 
Beermaking Supplies Eq 


lies Equip 
dients. Vynox, 
4615. 


lox 57498, 


WINEMAKERS—! 
Qatalog. Fast Service 
Box 7850-N, 


WINEMAKERS - BEERMAKERS 
Fresh Stocks. Fast Service. Free Catalog. 
O'Brien's, Box 284A, Wayne, IL 60184. 


BEERMAKERS 
talog, NI pment 


Suppl 
selbersy, FE 32107 

STRONG Beer - He abottle. Free report. 
Milwaukee Brewmaster, Twelfth 
N.W. Dept. 102, Ganton OH 


MOONSHINE MAKING. Whiskey! Gin! 
Vodka! Alchofuel! FREE CMM Home- 
Ind 723H  Disston, Philadelphia 


wine reci] 
Recipe book W noe tips, Beer reci] T 
California Publications, Box 4: 

Wel Panorama City, California S112. 
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pe 


79 BUY IT WHOLESALE 


tails. 
730-B, Holand MI 49423. 
w, Motorcycle, A. 


PARTS: CI 
snowmobile Small Engines. “Free Cata: 
log". Manufacturer's Supply, Box 157PS9, 
Dorchester, WI 54425. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


Order "CUSTOM MADE' 


RUBBER STAMPS 


"Ze UP TO 4 LINES only EI 
Max. 30 letters porting) qa, 


FASTSERVICE- Your Order Shipped in 5 days! 
QUALITY Stamp Mtg, Box 35514 - S. Tulsa, OK 74135. 


84 — PRINTING SERVICES 


PRINTING SPECIAL. 1,000 812x1 
$16.00. Details. CARLCO, 3551C Gra: 
Corona, CA 91720. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


1983-84 GRAPHIC ARTS CATALOG 
250 pages of printing presses, gold stamp- 
ing presses, rubber stamp presses, wood 
type, foundry type, bookbinding equip- 
ment. The most complete catalog in 
us Send $5.00: American Printing 
ment & Supply, 42-25 Ninth Ste 
ro Island City, NY 11101. 


86A HYPNOTISM 


FREE Hypnotism, Sleep Learning Pub- 
Neation P, Box 487, Anaheim, CA 


FREE Hypnotism, Self-Hypnosis, Slee} 
Learning Catalog! Drawer PS400, Rui 
080, j. 


FREE CATALOG! Self Hypnosis Tapes 
Educational Systems, 14-56 Brook 
Peekskill, NY 10566. 


ERSP™ HYPNOSIS SLEEP-LEARNING 
TAPES — Free Catalog! Advanced S 
tems-PS8, 13906 Ventura, Sherman Oaks, 
CA 91423. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry: Gold 
i iamonds, Watches, 


with Information. Chicago 
cious Metals, 6 E. Monroe, Dept. 1087, 
Chicago 60603. 


NONPROFIT foundation helps inven- 
tors. Widest range of services. re- 
cording forms. Free evaluation, Affiliated 
Inventors Foundation, 501-A lowa, Colo- 
rado Springs, CO 80908. 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 
lox 392PS, Millwood, NY 10546. 


FREE PATENT INFORMATION E. very 
Inventor Should Have. Richard L. Miller, 
Woolworth Building, 233 Broadway, Suite 
E N, New York, NY 10007. (212) 267- 


INVENTIONS, IDEAS, NEW 


PRODUCTS WANTED FOR 
presentation to industry and exhibition 
at national technology exposition. Call 1- 
800-528-8050. Arizona, 1-800-352-0458. 
Ext. 831. Or Write:INVENTION MARKET- 
ING INC-PS 


INNOV/ 
University of Waterloo provides assis- 


tance to INVI in; Development, 
Patenting, ing. 3 Marketing and 
nancing. Can: industrial Innovation 


Centre, Dept. PS1, Waterloo, Ontario, 
Canada N2L 3L3. 


BURIED TREASUR 
——— 


Locate from a LONG DISTANCEN] 
mith Ultra Sensitive DIRECTIONAL Local 


SEND FOR 
FREE INFORMATIVE BROCHI 
ESEARCH PRODUC!) 
'270270-H TAMPA. FLORIDA 236 


K to 


sox 


105 MISCELLANEOUS 


ORNAMENTAL Iron designs. Bool 
1600 beautiful practical designs for 
ings, columns, ete. literature. (| 

am, 3881 South 3200 West, P.O. 
S, Salt Lake City, UT 84120-0 


VACUUM CLEANERS op ee 
Prices" "New" Rainbow $349.95, 
Filter Queen, Compact, Details: ABC 
uum Warehouse, 7021 Burnet-PS, Au 
Texas 78757. 


PHOTO Sensitive Tracker, Deta| 
Schematic $10.00. Jesse Craig, Box 171 
Nashville, TN 37217. 


ARMY P-38 CANOPENERS send $4 
Callaghan, Box 476, Evart, MI 49631. 


ER(m) COMPUTER 
pare U.S. patent and trademark applica- 
tions on your personal or business com- 
puter. For information write: Codelco In- 
corporated, 599 Mathilda, Suite 210-2 
Sunnyvale, California 94086; or call toll 

-800-227-9600. In California ci 


HOW TO INFORMATION get search 
done the same day you think it up. Send 
$15.00. Conventional search done for 
$25.00 send $10.00 to: Quick Search, 1029 
ill Re nderson, IN 460; 


MORE EFFICIENTL: 
CONCEPT Marketing helps develop new 
product ideas professionally. Assists you 
“Step-By-Critical-Step” through the 
maze of actions required to take your idea 
from concept to profitable sales..like con- 
cept evaluation, patent feasibility stud- 
ies, seed money generation, engineering 
ict prototyping, pilot produc- 
zation, volume production 
and sales. Helps to keep your program 
progressing smoothly profitable 
iding blind improving 
Chances of abscess, Bend $8 Dr VOUE start 
er kit today to: Concept Marketing, 222 
Bradley Avenue, Waterbury, Connecticut 


a INVENTORE: If you have an invention 
or license, write for free booklet 
erplanine how we can help you. Kessler 


iales Corp., C-7-FI, Fremont, OH 43420. 


95 INVENTIONS WANTED 


EARN ROYALTIES, NUPRODUX 
TERNATIONAL, 1377 K 141, WASHING. 
TON, DC 20005. 


Deal with oldest, 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


Quartz Clock ep 
(Battery attery operated) From $4.80. Also ac- 
cessories. price list, North Ameri- 
can, Box 77BFK, Fox River Grove, Illinois. 
60021 


917  OFINTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 


to: Schizophrenics 
50456, Ft. Worth, TX 76105. 


FREE Catalog! Divorce, Credit. Privacy, 
Employment, roblem: r 
have the solutions! Write to: Eden, 11623 
Slater, Box 8410-P, Fountain Valley, CA 


NEED CREDIT? Get MasterCard, others 
without/no credit check. GUARANTEED! 
Simple, Legal. Other credit secrets. De- 
tails! Send s.a.s.e: Inflation Reports, PSZ, 
Box 60148, Los Angeles, CA 90060. 


94 FOR INVENTORS 


ta ATENT IT ECOMOMICALLY! YI Free De- 
ainer, 2008 Fondulac, Rich- 
mond, VA 23223. 


ing your invention for sale. Kessler Si 
Corporation, C-7-IW, Fremont, OH 434: 


INVENTIONS WANTED. 
FREE CONSULTATION « NO IDEA TOO SMALL. 


97 GOOD EATING. 


DAD'S FAVORITE NUT ROLL 

Y Delicious! recipe makes 6 
Send $1.00 and self addressed 
envelope to: Jack McLaughlin, 
Pittsburgh, PA 15205. 


rolls. 
E 
Bo: 


featuring rice 
Box 38163, Dal 


100 WANTED TO BUY 
QUICKSILVER, platinum, silver, gold! 


Ores analyzed. Mercu: ‘erminal, Box 
191, Norwood, MA 02062. 


102 TREASURE FINDERS, 
METAL DETECTORS 


SPY, SPORT BINOCULARS: POW] 
FUL TINY ocka ze, Large MILIT; 
waterproof, shockproof! Tremendous 
count Catalog! Imperial, Box 66-PB, 
York, NY 10022. 


MUSICAL DOORBELL! Plays 12 
known tunes! Install easily! Battery 
erated. $19.95. Money Back Guaran 

jew York, 


Imperial Box 66-PS, 
10022 


ISASTER RECOVERY GUI 

New 30; 36 pare qui resents pri 

cal action if home an euer 
destroyed. Plan begins minutes ai 

disaster, carries through to restorat 

ding. Professionally appro: 

luable publication ij 


must. $6. igel Publications Ltd., 
East Araj aho, Suite 510, Richard 
Texas 7! 


705A BETTER HEALTH 


NO more gum problems. Follow pro 
technique $3.00 for information and si 
ple Sheg Enterprises, Box 211, Branfd 


STOP SMOKING IN 24 HOURS-Per: 
nently, p paratei. Univer: 
researched, clinical Flee provea meti 
Fully guaran! brochure: A| 
Deparment S, Box w 8427, Blaine, 


FREE Dealer Information Space! 
Water Purifier, $174.95 Guarani 
KempkoPS-1, Box 274, Mullen, NE 691] 


Anann CHINESE 
SECRETS 


AWAKEN 
HEALING 
ENERGY 


DOCTORS AGREE: FEEL BETTER & BE 


Send $10.99 + $2.00 shipping to Richai 
537 Jones Dept. #8740 San Francisco, 
ifornia 94102 
106 PERSONAL 

PHOTO ID. Sealed in plastic. All 
rovinces, teed. 


photo, name, pire, bal ight, wei 
RM, eyes, birthdate. Cardinal, V 
Emerson, Jacksonville, Florida 32207. 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate de 
markup, Free Trial, Battarios wholes 
'erms Arran, PSC, Rockfd 
Te erioa Call 1800223 1212 Toll Free 


FREE Hearing Aid catalog. Huge ¢ 
ings. No salesman Try bef 
yet, buy! Rhodes, Dept. GO, Brook 


GIANT Savings 20 days trial. Teri 
Riteway, Box 594518, Chicago, IL 6065} 


Q, HEARING AID 
2 PRICE CATALOG FREE 
V SUPER SAVINGS! Newest. Fine 
s. Bu ave 

Vio NAGE No salesmen. Sold H 
qp AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVER 

| Dept. PS-6D 9530 Langdon Avi 
1 Sepulveda, Cal. 91343 
Not sold in California. 
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601 Be a Chimney Sweep! Earn $45 an hour 

with your own profitable business. This infor- 

mation package includes full details, illustra- 

tions, prices, and a recording on what it's like to 

own an August West chimney-sweep business. 
ree 


602 RV Products This detailed information 
brochure from Coachmen includes floor plans, 
descriptions of features, and color photographs 
of exteriors and interiors for all Coachmen rec- 
reational vehicles, Free 


603 Personal Computer Brochure from Com- 
psv explains how you can get the most 
rom your personal computer. Hook up with its 
vast data banks for reference material, news 
wires, financial and travel information, fantastic 
games, and lots more. Free 


604 Outboards Colorful pamphlet from Evin- 
rude Motors describes its 2.6XP and XP150 out- 
boards. Highlighted are superior Vee technolo- 

jy, Power Pilot Control, and fuel-injection start- 
ing. Free 


605 Computer Portrait System Computer 
Amusements’ 20-page brochure gives full de- 
tails on a business that can be full-time, part- 
time, or absentee. It’s an excellent idea for a 
family business at malls, flea markets, conven- 
tions, or wherever there are people. Free 


606 Wood and Coal Stoves This catalog from 
Consolidated Dutchwest describes 10 different 
models of Federal stoves. Features include win- 
dows, brass trim, and ash bins. All stoves are 
cast iron. $1 


607 Ironwood Fireplace-Stove Lower your 
thermostat and gain up to 50,000 Btu per hour— 
right from your fireplace. These fireplace- 
stoves are as heat-efficient as many smaller 
home furnaces. Get a complete booklet from 
CWC Textron. 


608 Self-Help and How-To Books This new 
catalog from Enterprise Publishing offers the 
best in step-by-step self-help and how-to books. 
They are excellent for business or personal use. 
Subjects include law, tax, advertising, account- 
ing, real estate, and psychology. Free 


609 Notebook Computer Full-color brochure 
describes the new HX-20 Notebook Computer 
from Epson America, Inc. The HX-20 features 
computing power comparable to most desk-top 
computers in a battery-operated package small 
enough to fit in a briefcase. Free 


610 Automatic 35 Full-color literature from 

Canon describes its fully automatic 35-mm SLR, 

the Canon T50. The camera comes with a built- 

in power winder and programmed electronic 

shutter. The companion 244T Speedlite flash is 
io described. Free 


product 


611 Economics of Solar Booklet from Grum- 
man offers a comprehensive economic exami- 
nation of the savings derived from the use of 
solar energy. Gives detailed examples of annual 
dollar savings, solar yield, and cumulative cash- 
flow benefits possible. Free 


612 Sporting Firearms A full-color 24-page 
catalog from America’s largest manufacturer of 
sporting rifles, Marlin Firearms Co., illustrates 
the role Marlin rifles played in feeding the pio- 
neers and settlers of the Old West. It also fea- 
tures the latest rifles, shotguns, and accesso- 
ries, as well as delicious game recipes. Free 


613 Super Scooter A modern, state-of-the-art 
scooter with great acceleration is explained in 
this booklet from Mailing & Marketing, Inc. The 
Yamaha Riva offers push-button start, automat- 
ic transmission, a step-through frame, and flat 
floorboard. It's available in three sizes, one of 
which is freeway legal. Free 


614 Security Products Mountain West's con- 
sumer catalog describes security products for 
homes, automobiles, and personal use. All 
items are easy to install and operate. Free 


615 Electricity from Sunlight This catalog 
from Northeast Solar Electric details economi- 
cal solar electric systems and equipment for 
home, industry, and recreation. $4 


616 Folding Boats This catalog from Porta- 
Bote International graphically illustrates its new 
folding boats. They come in three sizes and car- 
ry a 10-year material warranty. Available in 
"duck-hunter green" and sailing versions. $1 


617 Software for Home Computers This de- 
scriptive catalog from Program Design, Inc., de- 
scribes more than 40 educational and game ti- 
tles for Atari and Apple computers. Fun and 
challenging programs for all ages. Free 


618 Personal Computer Protecto Enterprises’ 
complete information Up n describes its 28K 
personal computer with 66-key professional- 
typewriter keyboard. It includes an immediate- 
replacement guarantee. Free 


619 Sprinkler Systems Made Easy This five- 
step do-it-yourself sprinkler system can save 
homeowners hundreds of dollars. A brochure 
from Rainbird shows proper installation proce- 
dures. 50€ 


620 Catalytic Wood Stove This four-color bro- 
chure from Russo Manufacturing Corp. de- 
scribes its catalytic stove. Also included is a 12- 
page, full-color catalog describing Russo's 
complete line of Glass-view wood and combi- 
nation wood-coal stoves. $1 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


621 Vacation Information Beaches, activities, 
and other attractions for the vacationer are de- 
scribed in an inviting brochure from the South 
Carolina Department of Tourism. Free 


622 Sharp Advice for Chain-Saw Owners This 
16-page guide to the care and maintenance of 
chain saws contains invaluable information on 
chain care, lubrication, tensioning, types of saw 
chain, filing, guide-bar and sprocket care, and 
trouble-shooting. From Stihl. 50g 


623 Gas Heater Leaflet from Thermal Sys- 
tems, Inc., explains its Cat vented catalytic gas 
heater. It dramatically reduces heating costs, 
operates at half the cost of kerosene or electric 
heaters, and has automatic temperature con- 
trol. A power exhaust vent prevents indoor pol- 
lution; low surface temperatures prevent acci- 
dental fires or burns. Free 


624 Tankless Water Heaters This eight-page 
booklet describes Thermar's tankless instant 
water heaters. Includes savings charts and flow- 
rate charts, as well as complete descriptions of 
these energy-saving heaters. $1 


625 Iuuen Pickup Trucks This full-color bro- 
chure from DFS features Toyota's tough, de- 
pendable trucks—everything from sporty SR5s 
to rugged 4x4s. Free 


626 Hitch Guide Learn how to choose the 
right hitch for your towing needs. Guide from 
U-Haul includes a chart of recommended trail- 
er-and-hitch combinations. Free 

627 Tools, Tools, and More Tools! All 196 
pages of this U.S. General Supply Corp. lou 
are filled with top-name tools and supplies. It 
includes over 6,000 items essential for car care 
and maintenance, interior and exterior home 
improvement, wood- and metal-working, and 
plumbing and electrical projects. $1 (refundable 
on first order) 


628 Battery Science Experiments Union Car- 
bide Corp. presents 18 science experiments in 
this "See How They Run" manual. Each experi- 
ment uses two Energizer D cells. Explained and 
illustrated are how to build a motor, game, 
alarm, light bulb, and other safe and creative 
projects: They're ideal for ages seven to 14. 
id 


629 Foreign Languages You can learn the way 
the diplomats do. This 32-page catalog de- 
scribes self-instructional audio cassette pro- 
grams from Audio-Forum. The company offers 
113 courses in 36 languages. $1 (refundable 
with order) 


630 Recreational Vehicles A 20-page full-color 
brochure describes over 40 different models 
and floor plans of Yellowstone travel trailers, 
fifth wheels, and mini motor homes. Free 


qe mmm LL IN COUPON AND MAIL TODAY me m mm m m m m m m m m m m m m m m e a 


V POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 


THIS COUPON EXPIRES AUGUST 31, 1983 L 


" Note: POPULAR Science Massachusetts address is for Product Information only. I 
[| Please send the items checked below. | am enclosing $1 handling charge [| 
(any number of items) plus amount required for priced items. VAM ENCLOSING 

——— iced i L| 

HET 0606 $1 Ge O66 $1 O82 C 626 * dor prion t 
p © 602 o 607 $1 o 612 o 617 D 622 506 O 627 $1 $1 for handling I 
p © 603 o 608 o 613 o 618 o 623 o 628 25¢ TAL REMITTANCE I 
p O6% o 609 O 614 o 619 50¢ O 624 $1 D 629 $1 * d " r] 
p © 605 o 610 o 615 $4 O 620 $1 o 625 o 630 [] 
I Name (please print) H 
Address City & State Zip. [| 
L Please send cash, check, or money order made out to POPULAR SCIENCE. I 
No stamps or foreign currency. Allow approximately six weeks’ delivery. POPULAR SCIENCE JUNE 1983 L| 
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The worlds toughest truck is about 


to take its gloves off. 


No pussy footin: 

No holding back punches. 

It's bare knuckles time. 

That's what it's come down to. In today's economy, 
people in the market for pick-up trucks are driving a very 
hard bargain. They want to know the truck that delivers 
the best price and value for their money. And, pound for 
pound, nobody does that better than the Isuzu long-bed. 

For instance, in the all-important area of fuel 
economy, we beat Toyota and Nissan with our 
28 mpg city and 40 highway. We also have a 
range of over 764 miles between fill-ups. Which 
is about 40 more than either Toyota or Nissan. 


Not only that. In terms of payload we carry 250 pounds 
more than either of our two competitors. 

And just as importantly, this extraordinary fuel 
economy has not led us to economize in creature com- 
forts. On the contrary. Because while the Isuzu is 
incredibly tough on the outside, it is unbelievably soft 
on the inside— with deep pile carpeting, a roomy 
bench or optional bucket seats. 

So if youre in the market for a pick-up truck, 
remember that old adage —"When the going 
gets tough, the tough get going" And as three 
quarters of the world has learned over the 
last 40 years —nobody's tougher than Isuzu. 


Tougher than the worlds toughest roads. 
Isuzu. Driving into your future. 


ISUZU GAS LONG-BED TRUCK 40 MPG HIGHWAY [BB] EST MPO. USE EPA ESTIMATES FOR COMPARISONS ONLY YOUR MILEAGE MAY VARY DUE TO SPEED. WEATHER AND TRIP LENGTH ACTUAL HIGHWAY MILEAGE MAY VARY CALIFORNIA, 


ACTION PROGRAM 


Action Program keeps pictures bright and 
clear in any light. You just focus and shoot! 


POWER WINDER 


It's built right in! Automatically advances 
film after each shot. 


PROGRAMMED FLASH 
The all-new Speedlite 244T makes flash 
shooting totally automatic too! 


CANON FD LENSES 

The entire line of over 50 interchangeable 

Canon FD lenses fits the Canon T50 

camera... wide-angle, tele- 

photo, zoom—and 
! 
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